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ABSTRACT
The traditional normative approach to dental needs assessment has serious shortcomings. 
Studies aiming to improve the normative approach are limited to adults, and cover 
particular types of dental treatment. The objective of this study was to develop a 
comprehensive system of dental needs assessment in children using the socio-dental 
approach, and to compare it with the traditional normative approach. It was hypothesised 
that the proportion of socio-dentally assessed needs was significantly lower than that 
assessed normatively.
All 1126 grade- 6  primary schoolchildren aged 11-12 years in Suphanburi province in 
Thailand were invited and 1034 participated in a cross-sectional survey. They were dentally 
examined for normative treatment needs, interviewed to assess oral impacts and completed 
a self-administered questionnaire on demographic and behavioural data. The integration of 
oral impacts with Normative Needs generated Impact-Related Needs, while further 
considering oral behaviours and evidence-based treatment resulted in Propensity-Related 
Needs.
The CHILD-Oral Impacts on Daily Performances (CHILD-OIDP) index was developed to 
assess oral impacts. The index was shown to be a valid, reliable and practical measure of 
oral health-related quality of life in 12-year-old Thai children. It has potential to be 
integrated into the socio-dental needs system.
When the socio-dental approach was used to assess needs, there was a large reduction in the 
extent of needs, when compared to the normative approach. The prevalence of needs for 
treatment/care for non-progressive dental conditions decreased from 98.8% for Normative 
Needs to 39.5% for Impact-Related Needs (p<0.001). The amount of normative treatment 
required decreased further when Propensity-Related Needs were assessed. It is concluded 
that the socio-dental needs assessment approach decreases the amount of dental needs. The 
approach highlights not only the importance of oral health-related quality of life in needs 
assessment, but also incorporates a broader approach for dental care in meeting children’s 
dental needs.
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CHAPTER 1 
INTRODUCTION
Primary schoolchildren are frequently the main target group of dental health services. A 
huge amount of resources are spent on dental services for this age group, with the aim of 
improving their dental health. For example, surveillance programmes and school dental 
services are the main work of local dental authorities in Thailand (Dental Health Division, 
2002). The system for planning dental services is based on a traditional normative approach 
that converts data obtained by clinical oral examinations into amount of dental treatment 
needs for children and resources required to meet those needs. This approach has been 
criticised for shortcomings and inappropriateness in assessing dental needs in populations 
and individuals. Subsequently, many suggestions have been introduced in order to 
complement the traditional normative system (Sheiham et al., 1982; Locker, 1988; 
Cochrane, 1989; Patrick & Bergner, 1990; Bullinger et al., 1993; Maizels et al., 1993; 
Fitzpatrick, 1994; Bowling, 1997a; Bowling, 1997b; Sheiham & Spencer, 2002).
The traditional normative approach is based on the biomedical or disease-oriented model. 
Normative need for dental care assessed from oral health status exists when conditions that 
deviate from an ideal state, according to dentists’ knowledge or opinions, are detected 
(Gjermo, 1991). Elderton (1990) pointed out that “treatment decisions can only be made on 
the basis of what the dentist ‘thinks’ he/she finds”. However, “how patients feel is more 
important rather than how doctors think they ought to feel” (Bowling, 1997a). These quotes 
reflect the subjectivity of normative need assessment, and the relative neglect of 
incorporating people’s opinions about their dental health into treatment decisions. Contrary 
to the biomedical model of normative need, people’s perceptions of their health involve 
interactions between biological, psychological and socio-environmental factors (Engel, 
1980). The omission of the area of psychosocial health is considered a serious shortcoming 
of normative need. Expressing this emphatically, Mechanic (1995) stated that “the irony is 
that while so much of the challenge in health care is social -  to enhance the capacity of 
individuals to perform desired roles and activities -  the thrust of the health enterprise is
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substantially technologic and reductionist, treating complex sociomedical problems as if 
they are amenable to simple technical fixed”.
According to the global definition of health, “a state of complete physical, mental and 
social well-being and not merely the absence of disease or infirmity” (World Health 
Organization, 1948), a broader range of measures which cover the multidimensional 
concept of health needs to be included in the traditional normative needs assessment. In 
addition, the concept of ‘need for care’ should be differentiated from ‘need for health’ 
(Bowling, 1997b). ‘Need for health’ may be defined in terms of illness or treatment 
required, but ‘need for care’ exists only when there is an effective and acceptable treatment 
or cure (Matthew, 1971). Thus, needs for care should be assessed together with evidence on 
the effectiveness of interventions (Bowling, 1997b). Moreover, cooperation or compliance 
o f patients greatly affects treatment outcomes and should, therefore, be added as a crucial 
element in the process o f needs assessment (Maizels et al., 1993; Sheiham & Spencer, 
2002).
The research studies on the integration of the psychosocial dimension of oral health into a 
system of dental needs assessment are limited to adult and elderly populations and cover 
only some types of dental treatment (Adulyanon, 1996; Srisilapanan, 1997). A 
comprehensive guideline for assessing dental needs, in a socio-medical context, that covers 
all types of dental treatment has never been developed. This refers, in particular, to a 
system of needs assessment in schoolchildren that should contribute to a more appropriate 
and effective allocation of dental service resources.
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CHAPTER 2 
REVIEW OF LITERATURE
This study aims to develop a comprehensive system of dental needs assessment for 
children. Prior to the proposal of a new socio-dental approach to assessing dental needs, it 
is necessary to explore thoroughly and better understand the main philosophy as well as 
conceptual elements of ‘need’. This review of literature first examines definitions and the 
concepts of need, then discusses the traditional normative method of assessing dental needs. 
Subsequently, the study suggests the need for a more rational method of dental needs 
assessment. This is followed by the exploration of the suggested main elements of a 
comprehensive new system. Subjective perceptions in relation to perceived oral impacts 
and perceived needs, as well as their relationships are discussed. Then, the issue of 
propensity for oral health behaviours is highlighted, including the main oral health-related 
behaviours, predictors of health behaviours, compliance and adherence, as well as dental 
health education and oral health promotion strategies for improving oral health behaviours.
2.1 The definitions and concepts of needs
The definition and concept of need is fundamentally important to health service planning. It 
is the necessary baseline information for planning health care services for populations, 
including the allocation of resources. Definitions of health have been extended beyond a 
traditional biomedical view, to a broader view incorporating the concept of well-being. 
Besides, the concern about cost-benefit of health care has increased in the circumstances of 
resource limitation. Thus, the concept of need for health services has shifted to a more 
realistic view involving various dimensions including aspects of the traditional clinical 
approach.
There are two different approaches to the philosophical considerations about health needs; 
the 'humanitarian' and the 'realistic' approaches (Acheson, 1978). Similarly, defining need 
can be seen as 'the burden of disease' and as 'the capacity to benefit' (Coast et al., 1996). In 
the first approach, the 'humanitarian' or 'the burden of disease' view, need was defined by 
Donabedian (1973) as a state of the client that creates a requirement for care and therefore
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represents a potential for service. Need does not always lead to treatment and treatment 
does not always result from need, but need for treatment is defined by a medical 
practitioner (Cooper, 1979). The definition of need is mainly relative to professional’s 
judgments and biomedical knowledge or the existence of diseases (Spencer, 1980; Magi & 
Allander, 1981). Spencer (1980) defined dental need as “the quantity of dental health care 
which expert opinion judges ought to be consumed over a relevant time period, in order for 
people to remain or become dentally healthy based upon existing knowledge”. The 
definition incorporates the severity of the individual's illness and the extent to which the 
illness exists in the population (Coast et al., 1996). It implies that when there is a 
professionally defined illness, a need for professionally defined better health exists and it is 
the responsibility of professionals to provide treatment for them.
The first view of need represents 'needs for health' but does not adequately cover 'needs for 
treatments'. It does not include the perspective of health gain or the extent to which patients 
potentially derive benefit from treatments. It is not possible to satisfy all ‘needs for health’ 
(Acheson, 1978). Health need reflects the distribution of neediness which comes from the 
distribution of particular forms of morbidity, as well as the distribution of those 
environmental, social and economic variables that influence health and illness. It may not 
distinguish between remediable and irremediable morbidity, and therefore have an 
uncertain relationship with health services planning (Coast et al., 1996). From this point of 
view, j  Fuchs (1983) used the word 'romantic', instead of humanitarian, to describe 
needs that fail to take into account the availability of resources and benefit o f interventions.
In the second approach, the 'realistic' view, need is best defined in the context of health 
service as ‘the ability to benefit’ (Stevens & Gabbay, 1991; Wright et al., 1998). Extending 
the humanitarian definition, whatever need is defined in terms of type of illness or 
treatment required, it exists only when there is an effective and acceptable treatment or cure 
(Matthew, 1971). Such intervention must have positive utility that actually alters the 
prognosis of the disease in some favourable way at reasonable cost (Matthew, 1971; 
Cochrane, 1989). There will be no need if there is no intervention that is effective or no 
resources available. Health outcome reflects many influencing factors in people's life. 
Therefore, apart from the effectiveness of treatments and the severity of illness, the 
capacity to benefit from an intervention also depends on those related factors and the
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acceptability of people (Stevens & Gabbay, 1991). Overall this concept considers health 
need on the basis of the realistic health gain or the benefit of treatment provided to people. 
It implies the resource availability and the potential of people to benefit from interventions. 
In this context, effectiveness and acceptability of interventions are the main concerns. This 
concept has become widely accepted since the emphasis on evidence-based medicine and 
concern about resource limitation has been increasing.
The various concepts of need could be applied to Bradshaw’s taxonomy of need 
(Bradshaw, 1972; 1994) which divides need into four categories: normative, felt, expressed 
and comparative needs (Figure 2.1). 'Normative need' is that which the expert or 
professional, administrator or social scientist defined as need in any given situation. 'Felt 
need' is equated with 'want' expressed as the individual's own assessment of his or her 
health state. 'Expressed need' or 'demand' is felt need converted into action by seeking 
assistance. Lastly 'comparative need' is assessed by comparing the health care received by 
different people with similar characteristics. The taxonomy emphasises subjective needs, 
that is felt and expressed needs, and illustrates a difference between them and normative 
need. There is a smaller need that people usually express, than what they really feel. This 
also leads to a greater difference between normative and expressed needs than between 
normative and felt needs.
Fel
Expressed needj
  ................ ........... i.
need i
Normati\ need _ !
Comparative need
Figure 2.1: Bradshaw’s taxonomy of social need (Bradshaw, 1972).
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2.2 Dental needs assessment
Assessing dental needs in populations is a foundation o f dental health policy. It is crucial 
for decisions on planning dental services, resource allocation and manpower requirements. 
Nowadays, in accordance with WHO’s (1948) definition of health, ‘dental health’ should 
not be defined merely as the absence of dental disease, but the physical, psychological and 
social well-being in relation to dental status. However, a commonly used method of 
assessing dental needs remains the conventional clinical method or normative need, which 
is based on a disease-orientated model (World Health Organization, 1997).
2.2.1 The normative approach and its shortcomings
Standard forms of oral health survey are usually based on the normative need approach 
(U.S. Department O f Health and Human Services, 1982; World Health Organization, 
1997;Walker & Cooper, 1998; Dental Health Division, 2002). Dental needs are described 
in terms of types and degrees of dental problems, measures by clinical indices such as the 
DMF (Klein et al., 1938) and the CPITN (Ainamo et al., 1982). Sometimes, the treatments 
required are directly recorded in the surveys, such as needs of fillings, dental crowns or 
extraction. This is known as the ‘direct treatment plans' approach and has the advantage of 
avoiding problems of further translation from collected dental conditions to dental 
treatment needs (World Health Organization, 1997). In addition to being expressed in 
palliative or reparative terms, normative needs can be further subdivided into diagnostic 
needs, preventive needs and disease, disability or dysfunction-oriented needs (Burt, 1975). 
Moreover, 'need equivalents' can also be used by expressing normative needs in terms of 
time, cost or manpower requirements (Spencer, 1980).
Normative need reflects the biomedical model, which is essential for measuring oral 
disease. However, it is inappropriate for measuring ‘health’ and ‘treatment needs’ (Sheiham 
et al. 1982; Bowling, 1997b). Many shortcomings of the normative approach to estimating 
dental needs have been recognised (Sheiham & Spencer, 2002). They are:
a) lack of objectivity and reliability;
b) relative neglect of quality of life concept;
c) difference from perceived needs;
d) lack of good scientific evidence and sound concepts of the natural history of diseases;
e) omission of health behaviours and patient compliance;
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f) unrealistic application to dental service planning.
These shortcomings of the normative approach are discussed in more detail below.
2.2.1.1 Lack of objectivity and reliability
It has been widely accepted that the concept of objectivity of normative dental need 
estimation was much more ambiguous than was often supposed (Elderton & Nuttall, 1983; 
Elderton, 1990; Gjermo, 1991; Sheiham & Spencer, 2002). Unlike a commonly held belief 
of reliability, the aforementioned methods of expressing normative needs, the ‘direct 
treatment plan approach’ and the ‘need equivalents’ (see Section 2.2.1) allow for variation 
among dentists’ treatment decisions. Regarding ‘the direct treatment plan approach’, it was 
suggested that ‘making decisions depends upon examiners' judgements of what would be 
the probable treatment for the average person in the community’ (World Health 
Organization, 1997). Thus, decisions of whether or not treatments were needed, as well as 
what type of treatments, depend on the dentists’ opinions. For example, if dentists thought 
that orthodontic treatment could not be provided for every person with malocclusions in a 
community, they might or might not indicate the needs when detecting malocclusion. If 
there is agreement among dentists in a given community that pulp care was not feasible for 
treating every deep caries lesion of people in the community, dentists might prescribe 
extraction for deep dental caries lesions. Similarly, Spencer (1980) pointed out that the 
concept of ‘need equivalents’ calculating time, cost, or manpower needs tended to vary 
from one place to another, because the calculations depended on basic factors in a 
community, such as dental technology, use of auxiliaries, practice organisation and 
administration. Therefore, the normative estimation was not comparable, and had little 
objectivity and reliability (Spencer, 1980).
Lack of objectivity o f decisions made by dentists was criticised by many authors. Elderton 
(1990) stated that “treatment decisions can only be made on the basis of what dentist 
‘thinks’ he/ she finds”. “The objective assessment does not exist. It is only another form of 
subjectivity based on dentists’ opinions or idiosyncratic decisions” (Gjermo, 1991). 
Objectivity in this context does not refer to something unambiguously measured, but rather 
reflects a consensus of professional subjective opinions and views. In a study examining 
dentists’ judgements about oral disease development, Kostopoulou et al. (2000) concluded
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that most dentists did not make clinical decisions on a rational basis. It was very rare that 
they used objective guidelines and/or protocols for deciding interventions for patients 
(Swan & Lewis, 1993a). For example, replacement of restorations was as high as over 60% 
of restorative dentistry (NHS Centre for Reviews and Dissemination, 1999), but had no 
standardised or generally agreed criteria for the replacements (Maupome, 1998). Many 
authors agreed that dentists frequently made their clinical decisions on diagnosis, prognosis 
and treatment needs depending upon on their own knowledge, philosophies, values and 
norms as well as their personal attitudes (Mileman et al., 1982; Espelid et al., 1985; 
Weerheijm et al., 1989; Drake et al., 1990; Noar & Smith, 1990; Nuttall & Pitts, 1990; 
Espelid et al., 1994; Lazarchik et al., 1995; Thitinanthapan et al., 2001).
Moreover, the treatment decisions made by dentists were frequently not straightforwardly 
linked to their disease diagnoses or treatment thresholds (Kay et al., 1992; Swan & Lewis, 
1993b; Thitinanthapan et al., 2001). More specifically, Kay et al. (1992) found that dentists 
who had the same level of treatment thresholds for initiating restorative treatment for dental 
caries achieved exactly the same level of agreement in treatment decisions as dentists who 
had different criteria. Dentists’ estimates of the length of time required for caries to 
progress through enamel did not associate with the interval prescribed for recall bitewing 
examinations (Swan & Lewis, 1993b). Dentists tended to under-diagnose occlusal dental 
caries while restorative treatment needs tended to be over-planned (Bader et al., 2001; 
Thitinanthapan et al., 2001). Nuttall and Elderton (1983) suggested that when dentists were 
not certain about diagnosis of oral conditions, they made treatment decisions based on their 
subjective opinions, which frequently resulted in unnessery treatments.
To assess professional subjectivity, well-established methods of testing dentists’ 
consistency have been commonly used in epidemiological surveys. They express 
consistency of normative decisions in terms of kappa scores of inter- and intra-examiner 
reliability. However, it seems that stringent clinical criteria and intense training does not 
result in overall successes. Instead, success or consistency is measured by the margin of 
deviation or coincidence of dentists’ subjective decisions. Consequently, it is acknowledged 
that absolute reliability is almost unachievable even in well-planned conditions. For 
example, Elderton and Nuttall (1983) concluded that the majority of restorative treatments 
patients receive during a single course of treatment was the result of idiosyncratic decision­
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making. They calculated that a second dentist would agree to fill four out of every 10 
surfaces that were planned for filling by a first dentist. Based on this report, it is unlikely to 
assume than the other six surfaces were the result of dentists’ consistency.
According to the above reviews, it is unsurprising that a great variation among dentists’ 
clinical decisions was considered as a ubiquitous phenomenon (Bader & Shugars, 1995; 
Kay & Nuttall, 1995). The significant variations existing among dentists’ decisions of 
disease diagnoses, prognoses and treatment plans were confirmed by systematic reviews 
(McCreery & Truelove, 1991; NHS Centre for Reviews and Dissemination, 1999; Downer 
et al., 1999). The variations have been reported by many studies in various fields of 
dentistry, particularly in restorative dentistry. One of the earliest studies was conducted by 
Elderton and Nuttall (1983). They examined the planning treatment in 15 dentists, for the 
same group of 18 young adults. There was a seven-and-a-half fold difference in the number 
of tooth surfaces requiring restorations; from 20 to 153 surfaces. Moreover, a similar or the 
same number of tooth surfaces planned for treatment did not constitute an agreement. For 
example, two dentists planned to restore 6 8  and 70 tooth surfaces, but only 31 of these 
surfaces were common to both dentists. The majority of the planned restorative treatment 
resulted from decisions made by a minority of the dentists. The 15 dentists made a total of 
1,145 individual decisions to restore 326 tooth surfaces (2,435 surfaces examined). Only 
two tooth surfaces were planned for filling by the unanimous agreement of all the 15 
dentists. Moreover, 184 tooth surfaces, over half of those planned for treatment, resulted 
from decisions made by just a single dentist or a pair of dentists, 1 2 2  surfaces were planned 
by single dentists. For other treatments, a range of 0-9 teeth were planned for extraction. 
One dentist felt that only two of the 18 patients required scaling, another felt that all 18 
patients required this treatment. The number of x-ray films used and/or requested ranged 
from 24 to 96 films. In terms of cost of treatments, the median cost of the proposed 
treatment for each patient ranged from £3.30 to £29.60. For the 18 patients, there was a 
five-fold difference in the cost (£92.55 to £478.60) of the treatments planned.
Another study used 228 extracted restored teeth that were examined by nine dentists 
(Merrett & Elderton, 1984). The number of teeth required treatment ranged from 28 to 119. 
Again, similar numbers of teeth planned for treatment did not imply the agreement between 
dentists; for example, two dentists planned for 71 and 72 teeth, but only 47 teeth were
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common in both plans. In total, there were 145 teeth planned to treat by one or more 
dentists. Seventeen teeth were identified for treatment by unanimous agreement. Thirty- 
nine teeth were scheduled for treatment by single dentists.
The agreement among dentists was also compared before and after a calibration exercise to 
see whether it would improve or not (Cayley & Holt, 1997). Eleven dentists assessed 60 
extracted molars for occlusal caries on two occasions; an audit exercise was carried out in 
the intervening period. Inter-examiner kappa scores were low, both before and after (0.30 
and 0.27) while intra-examiner kappa scores improved from 0.49 to 0.62. The study 
concluded that no change was seen that could be attributed to the audit exercise, but 
practising the diagnosis test appeared to be beneficial to intra-examiner reproducibility of 
diagnosis.
There are numerous studies on the great variation among dentists. The key results of those 
studies, both clinical and experimental, are summarised by type of treatment in Tables 2.1- 
2.4. More specifically, Table 2.1 covers restorative treatment, Table 2.2 refers to 
orthodontic treatment, Table 2.3 covers treatment for asymptomatic third molars and Table
2.4 is for endodontic, prosthodontic and periodontal treatment. The variations were present 
in many ways, such as a wide range of decisions, a low inter-examiner kappa score, and 
strongly significant difference in judgements.
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Table 2.1: Variations among dentists' clinical decisions: restorative treatment.
Dentists Subjects Results Authors
845
dentists
1 single 
bitewing
-Number of surfaces needing restorations: 0-13 Sewerin and 
Stoltz, 1979
42 dental 
instructors
12  pairs of 
bitewings
-Number of carious surfaces: 54-160 Mileman et al., 
1982
15 dentists 18 persons - Number of x-ray films requested: 24-96 
-Number of surfaces needing restorations: 20- 
153
- Number of filled surfaces needing 
recontouring/removal: 0-23
- Number of teeth needing extraction: 0-19
Elderton and 
Nuttall, 1983
9 dentists 228 extracted 
restored teeth
- Number of carious teeth: 11-57
- Number of teeth needing re-restorations: 28- 
119
- Sensitivity/ specificity of carious teeth 
diagnosis: 0.14-0.54/0.80-0.97
Merrett and 
Elderton, 1984
616 A picture - Criteria for initiation of restorative treatment: 6 Espelid et al.,
dentists showing stages 
of approximal 
caries
different thresholds of caries progression from 
enamel to two thirds of dentine depth
1985
243
dentists
6 8  radiographic
proximal
surfaces
-Number of surfaces needing restorations: 0-66 Espelid, 1986
8 6  dentists 48 proximal 
surfaces of 
extracted teeth
-Number of carious surfaces (visual diagnosis): 
3-33
- Number of carious surfaces (visual and 
radiographic diagnosis): 7-36 
-Number of surfaces needing restorations 
(visual diagnosis): 0 - 2 2
- Number of surfaces needing restorations 
(visual and radiographic diagnosis): 3-24
- Percentage of teeth with clearly dentine 
involved caries not having been filled: 2 0 -6 8 %
Noar and 
Smith, 1990
2 0  dentists 30 bitewings -Number of surfaces needing restorations: 6-64, 
Kappa = 0.44
- Probability of agreement in decision to fill 
teeth among dentists = 0.50
Kayetal., 1992
15 dentists 77 class II
amalgam
fillings
- Number of replacements needed: 27-49 Tveit and 
Espelid, 1992
17 dentists 304 proximal 
surfaces seen 
on bitewings
- Percentage of surfaces definitely needing 
restorations: 2-31
- Percentage of surfaces definitely left un­
restored: 1-92
-Percentage of sound surfaces: 18-91 
-Percentage of dentine carious surfaces: 2-33
Lewis et al., 
1996a
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Table 2.1: Variations among dentists' clinical decisions: restorative treatment (continued).
Dentists Subjects Results Authors
1 dental 
hygienist,
2 dentists
213 persons Percentage of carious surfaces agreed by all Ohm et al., 
examiners: 15.8%-24.6% (no difference 1996 
between hygienist and dentists)
11 dentists 60 extracted 
molars
- Diagnosis of occlusal caries (before Cayley and 
calibration): Kappa = 0.30 Holt, 1997 
-Diagnosis of occlusal caries (after calibration):
Kappa = 0.27
10 dentists 60 extracted - Restorative treatment needed (visual Lavonius et al.,
third molars inspection and before calibration): Kappa = 0.46 1997
- Restorative treatment needed (visual 
inspection and after calibration): Kappa = 0.59
- Restorative treatment needed (visual 
inspection and magnifying lens): Kappa = 0.46
- Restorative treatment needed (visual
_________________________ inspection and fibre-optic): Kappa = 0.42___________________
4 dentists 338 proximal - Diagnosis of proximal caries (visual Hintzeetal.,
surfaces inspection): Kappa = 0.40-0.50 1998
- Diagnosis of proximal caries (visual inspection 
and radiograph): Kappa = 0.48-0.65
- Diagnosis of proximal caries (visual inspection
and fibre optic): Kappa = 0.14-0.26________________________
-Diagnosis of occlusal caries (visual Thitinanthapan
inspection): Kappa = 0.61 et al., 2001
- Diagnosis of occlusal caries (visual inspection 
and radiograph): Kappa = 0.57
- Restorative treatment needed: Kappa = 0.41 
-Corrected diagnosis (visual inspection): 13- 
40%
- Corrected diagnosis (visual inspection and 
radiograph): 33-40%___________________________________
50 dental 42 extracted 
instmctors teeth
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Table 2.2: Variations among dentists’ clinical decisions: orthodontic treatment.
Dentists Subjects Results Authors
74 dentists 320 dental 
casts
Dental health need: Kappa = 0.36-0.52 
Aesthetic need: Kappa = 0.58-0.70
Richmond et 
al., 1994
97 240 dental 
orthodontists study casts
Dental health need: Kappa = 0.57 
Deviation from normality: Kappa = 0.59 
Treatment complexity needed: Kappa = 0.55
Richmond and 
Daniels, 1998
10 60 
orthodontists case
vignettes
Provision of treatment: Kappa = 0.54 
Defer treatment: Kappa = 0.38 
Extract tooth required: Kappa = 0.40 
Orthonagtic surgery required: Kappa = 0.36 
Removable appliance only: Kappa = 0.13 
Upper fixed appliance: Kappa = 0.33 
Lower fixed appliance: Kappa = 0.32 
Headgear: Kappa = 0.07 
Functional appliance: Kappa = 0.46
Lee et al., 1999
Table 2.3: Variations among dentists' clinical decisions: removal of asymptomatic third 
molar.
Dentists Subjects Results Authors
10 oral surgeons 36 persons -Number of teeth needing removal: 3-21 
- No unanimously agreed tooth
Knutsson et al., 
1992a
30 general dentists 36 persons -Number of teeth needing removal: 0-26 
- No unanimously agreed tooth
Knutsson et al., 
1992b
10 oral surgeons, 36 persons - Decisions on removal: Kappa = 0.14 Kostopoulou et
18 general dentists - Decisions on removal: Kappa = 0.09 al., 1997
10 oral surgeons, 36 persons 
18 general dentists
- No statistical difference between 
specialists and GP’s decisions
Kostopoulou et 
al, 2000
-Difference in removal: P< 0.001
- Difference in the likelihood of future 
development of:
■ Over all pathology: P< 0.001
■ Pericoronitis: P< 0.001
■ Root resorption (2nd molar): P< 0.001
■ Distal caries (2nd molar): P< 0.001
■ Periodontitis (2nd molar): P0.001
■ Tumour: P< 0.001
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Table 2.4: Variations among dentists' clinical decisions: endodontic#, prosthodontic® and 
periodontal treatments.
Dentists Subjects Results Authors
# 35 dentists 33 endodontically 
treated teeth
- Number of teeth suggested for 
therapy: 7-26
Reit and 
Grondahl, 1984
n 54 general dentists 32 endodontically 
treated teeth
- Diagnosis of periapical lesion: 
Spearman’s coefficient 0.3
Reit and 
Grondahl, 1988
*137 dental students 
completed 
endodontic training
6 simulated cases - Re-treatment Preference Score (RPS 
score 0-1): 0.13-0.90
Kvist et al., 
1994
* 82 dental students 2 scenarios of 
pulpal and 
periapical status
- SG* of 2 scenarios: 0.05-1.0, 0.0-1.0 
-VAS* o f2 scenarios: 0.18-1.0, - 
0.25-0.92
Reit and Kvist, 
1998
® 38 dentists 1 case study of 
upper anterior 
bridge design
- Combinations of abutments: 14 
different suggestions
- Number of abutments: 2-6
- Number of pontics: 1-5
- Mouth preparation: 5 different 
suggestions
Ibbetson et al., 
1999
15 dentists 18 persons - Number of patients needing scaling: 
2-18
Elderton and 
Nuttall, 1983
* SG = Standard Gamble method, from 0.0-1.0 (worst treatment outcome or immediate loss of tooth-best 
treatment outcome or perfect health).
VAS = Visual analogue scale, from 0.0- 1.0 (lost tooth-perfect pulpal and periapical health).
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2.2.1.2 Relative neglect of quality of life concepts
The global definition of health defined by World Health Organization (1948), “a state of 
complete physical, mental and social well-being and not merely the absence of disease or 
infirmity” defined health in a much broader view than a normative or disease-oriented 
concept (this definition has not been amended since then (World Health Organization, 
2003)). It highlights concepts of individual’s well-being or quality of life which incorporate 
all aspects of an individual’s life, and cover the functional, psychological and social well­
being. Concepts of quality of life could refer to the subjective assessment of ‘health-related 
quality of life’, defined as optimum levels of mental health, physical role and social 
functioning, including relationships and perceptions of health, fitness, life-satisfaction and 
well-being (Bowling, 1997a). The concept of health-related quality of life was essential and 
considered as a real goal of health care services. Bowling (1997a) said that a primary goal 
of treatments and care were not only to increase survival, but also to increase the quality of 
the survival; add years to life and life to years. Similarly, the burden of oral diseases refers 
to their negative effects on people’s quality of life. Therefore, the concept of oral health- 
related quality of life should be the ultimate basis for dental health care (Spilker, 1993).
The traditional normative approach to estimating dental treatment needs does not take into 
account the concepts of oral health-related quality of life. It is based on a biomedical or 
disease-oriented model, which focuses on the absence or presence of oral diseases. 
Normative measures of dental health refer to the degree, level or extent of dental disease or 
clinical response, regardless of how the disease affects people’s quality of life (Carr & 
McGivney, 2000). For example, the DMF index (Klein et al., 1938) measures caries 
experience. The CPITN (Ainamo et al., 1982) indicates the presence of periodontal clinical 
signs. The DDE index (FDI, 1992) classifies enamel defects according to characteristics 
and extent of the lesions. The IOTN (Brook & Shaw, 1989) prioritises orthodontic 
treatment needs according to severity of malocclusions. These common clinical dental 
indices describe the status or characteristics of oral diseases, but do not assess the oral 
health-related quality of life. They do not inform us about the functioning of an oral cavity, 
nor the functioning in relation to the oral cavity of a person as a whole (Locker, 1988). In 
the case o f oral conditions relevant to appearance or aesthetic concern, such as 
malocclusion or defect of tooth colour, people’s feeling in relation to psychological and 
social impacts of those conditions on their life was the most important motive for seeking
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treatments (Birkeland et al., 1999). However, assessing aesthetic impairments for 
orthodontic treatment needs was assessed by dentists, not by people potentially having the 
impairment (Shaw et al., 1991a). Deciding to replace a composite restoration because of 
poor appearance, discolouration and poor anatomic form (the most common reasons for 
replacing composite restorations) were dependent on dentists’ subjective judgements (Kidd 
et al., 1992). In addition to assessing oral conditions, professionals tended to be concerned 
about the survival time or longevity of the treatment provided instead of how, and if, 
treatment improved the people’s quality of life. For example, the implant or prosthesis 
survival was the only widely used treatment outcome measure among prosthodontists 
(Anderson, 1998).
Normative dental health goals were usually set according to clinical measures, and aimed to 
achieve a lower level of oral diseases; for example, goals for increasing the proportion of 
caries free and decreasing the DMFT score in children, increasing the average number of 
mouth sextants with normal gum condition in adults, and increasing the number of 
remaining teeth in elderly people (Dental Health Division, 2002). This may be because the 
normative approach assumes that there was a good relationship between clinical status 
measures and quality of life outcomes (Antczak-Bouckoms, 1994). Professionals assumed 
that with an ideal state o f oral conditions, people would have better quality of life. Thus, a 
provision of normatively assessed dental care would contribute to people’s quality of life 
(Fiske et al., 1990). For example, the national oral health survey of Thailand reported that 
47% of adult and 71% of elderly populations needed dentures to improve functioning of 
mouth (Dental Health Division, 2002). Similarly, a study by Kuc et al. (1990) reported that 
half (49%) of the elderly people who had bleeding on probing and calculus would benefit 
from oral prophylaxis.
However such assumptions appear to be false as there was a frequent gap between ideal 
normative conditions and optimum oral health-related quality of life. A weak association 
between normative judgements and oral health-related quality of life was acknowledged 
(Rosenberg et al., 1988; Leao & Sheiham, 1995; Adulyanon, 1996; Nuttall et al., 2001; 
Srisilapanan & Sheiham, 2001). Generally, normative judgements appear to concern about 
oral health rather than people’s perceptions of their oral health-related quality of life. In 
spite of that, normative treatments seem not to contribute much to people’s quality of life.
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Many patients remained disabled in functional terms or unsatisfied with appearance after 
treatment (Fiske et al., 1990). For example, ffee-end removable partial dentures generally 
did not improve the oral function in terms of masticatory ability, except in cases of extreme 
shortened dental arches with only the anterior teeth present. Moreover, they did not 
contribute to the improvement of oral comfort in terms of pain, distress and appreciation of 
the appearance (Witter et al., 1995). In areas where the prevalence of dental diseases was 
low and school dental services were ‘very successful’, children were considered as having 
‘good normative dental health’. But many children still suffered from oral pain and oral 
impacts on their daily life (Jaafar, 1999).
2.2.1.3 Gap between normative and perceived needs
According to the two shortcomings of normative approach already reviewed (Sections
2 .2.1.1 and 2.2.1.2), it is very likely that professionals and lay people differ widely in their 
opinions of need. Dental needs assessed by professionals were influenced by their concepts 
o f health and disease as well as their values and norms. Professional approaches detect 
diseases or abnormalities and are likely to consider an ideal state of health as a goal and 
then use complete treatment plans to remedy any deviation from an average or ideal 
condition (Gjermo, 1991). A deviation from the ideal conditions is measured by detailed 
scales, such as the cephalometric measurement frequently used in assessing orthodontic 
treatment needs. Then a treatment, such as orthognatic treatment, was planned to achieve 
the ideal state (Cochrane et al., 1999). A person was considered as requiring treatment if 
his/her oral tissues were damaged in any way by either pathological or traumatic causes, or 
differred from conditions that professionals expected (Kay, 1993).
On the other hand, lay people are concerned mainly with specific oral signs and symptoms 
that disrupt their daily life, such as their appearance, feeling or ability to perform normal 
activities (Kay, 1993). People are likely to feel that they need treatment when they perceive 
acute symptoms, most commonly dental pain (Gilbert et al., 1994; Dental Health Division, 
2002). Nevertheless, most oral diseases, such as dental caries and periodontal diseases, are 
unlikely to cause acute symptoms in their early stages. Therefore, wide gaps in opinions or 
needs for treating dental diseases between dentists and lay people were often found. 
People’s perceived needs were frequently lower than dentists’ normative needs (Tervonen 
& Knuuttila, 1988; Kallio, 1996; Gilbert & Nuttall, 1999). Using people’s self-report
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assessments as a screening instrument for dental diseases was unsucessful, identifying 
considerable gaps between professional and lay judgements about dental health (Locker & 
Jokovic, 1996; Robinson et al., 1998; Nuttall et al., 2001). In addition, patients were likely 
to be more satisfied with treatment outcomes than professionals, because they did not mind 
minor defects or remaining oral diseases whilst professionals did (Bell et al., 1985; 
Birkeland et al., 1996; Riedmann et al., 1999; Celebic et al., 2000; Stipetic et al., 2000). For 
example, it is frequent that dentures that dentists consider to be poorly fitting and in need 
for repair are being worn in preference to newer, better fitting dentures (Bulman et al., 
1968).
Even though professionals realised there were gaps between their and lay people’s opinion 
about health care, they concluded that people had less awareness or knowledge about dental 
health, and therefore, needed education to increase their dental health awareness (Bulman et 
al., 1968; Tervonen & Knuuttila, 1988). Professionals’ judgements rarely involved people’s 
concern, but sometimes were also dominated by other non-clinical factors, such as medical 
and technical facilities, professionals’ work load, the payment system and access to 
auxiliaries (Grembowski et al., 1988). Thus, the normative system of treatment needs 
frequently misjudged the needs of patients (Shaw et al., 1995). The literature on the gap 
between normative and perceived needs is extensive. The findings of some key clinical and 
experimental studies are presented in Table 2.5.
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Table 2.5: Gap between professionals and lay people’s opinions about needs for dental 
care.
Subjects Normative need People’s need/opinion Authors
465 adults, 
elderly
67% of full denture wearers 
needed denture repair
80% of full denture 
wearers did not have 
any trouble from 
dentures at all
Bulman et al., 
1968
516 adults, 
elderly
42% of full denture wearers 
needed denture repair
73% of full denture 
wearers did not have 
any trouble from 
dentures at all
254 elderly Overall treatment 42% of normative, 
expressed need = 19% 
of normative
Smith and 
Sheiham, 1980
80 young adults Orthognathic surgery: all 
patients needed
50% Bell et al., 1985
486 elderly Prosthodontic treatment 13% of normative Vigild, 1987
199 elderly Prosthodontic treatment 23% of normative
1275 adults, 
elderly
Periodontal treatments 
(bleeding/inflamed gum): 98%
40% perceived bleeding 
gum, 16% perceived 
inflamed gum
Tervonen and 
Knuuttila, 1988
Complex periodontal treatment: 
38%
20% recognised gum 
disease
Fillings: 76% 70% recognised 
decayed teeth
Replacements: 64% of denture 
wearers
42%
Replacing missing teeth: 23% 14%
414 elderly Prosthodontic treatment: 75% 22% Tobias, 1988
1500
adolescents,
adults
Periodontal diseases 42% of normative Songpaisan and 
Davies, 1989
126 elderly Treatment for dental caries 50% of normative Vigild, 1989
95 elderly Overall treatment 39% of normative Cautley et al., 
1992
17 photographs 
of child’s 
dentition
Malocclusion traits: presented in 
all pictures
50% of children and 
parents recognised 
malocclusion traits
Espeland et al., 
1992
74 elderly Overall treatment: 70% 30% Fiske and 
Lloyd, 199253 adults Overall treatment: 91% 76%
180 elderly Treatment for oral mucosal 
lesions
32% of normative Gilbert et al., 
1994
Treatment for dental caries: 17% of normative said 
that they did not have 
cavities
Treatment for periodontal 
pocket exceeding 6 mm.
86% of normative 
believed their gum were 
healthy
Needs of treating loose teeth 77% of normative
Treatment for fractured teeth 56% of normative
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Table 2.5: Gap between professionals and lay people’ opinions about needs for dental care 
(continued).
Subjects Normative need People’s need/opinion Authors
15 patients 
(class II 
malocclusion)
Orthognatic surgery: all patients 
needed
9 patients needed Phillips et al., 
1995
493 elderly Overall treatment 41% of normative Locker and 
Jokovic, 1996
259 children Treatment for dental caries Kappa = 0.24 (against 
normative)
Hancock and 
Blinkhom, 1996
Orthodontic treatments Kappa = 0.29 (against 
normative)
139 adults Overall treatment Agreement = 64.7% 
(against normative)
Robinson et al., 
1998
Treatment for dental caries Agreement = 65.4% 
(against normative)
70 intra oral 
photographs
Orthodontic treatment need: 
VAS* = 27.6
VAS* = 44.4 Petersen and
Dahlstrom,
1998
40 intentionally
altered-smiling
photographs
Maxillary midline deviated 4 
mm.: critically less aesthetic
could not detect Kokich, Jr. et 
al., 1999
Incisal plane asymmetry: 
threshold = 1 mm.
3mm.
Narrowed maxillary lateral 
incisor: threshold = 3 mm
4 mm.
Open gingival embrasure: 
threshold = 2 mm
3 mm.
232 edentulous 
elderly
Prosthodintic treatments: 81% 23% Srisilapanan,
1997
549 dentate 
elderly
Prosthodontic treatments: 70% 9%
Extraction: 29% 8%
Restorations: 12% 6%
Crown and bridge: 3% 1%
512 dentate 
elderly
Scaling: 78% 8%
Periodontal root planing: 73% None
16 photos of 4 
subjects, altered 
face profiles
Ranking of attractiveness Difference (p<0.001) Cochrane et al., 
1999
100 adolescents, 
adults
Orthodontic treatment 50-65% of normative Koochek et al., 
2001Did not need orthodontic 
treatment
25-30% of normative 
needed
650 children Orthodontic treatment: 35% 30% Pleuttiworanan,
2001600 children Orthodontic treatment: 36% 17%
* Visual analogue scale, from 0 (no need) to 100 (need treatment).
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2.2.1.4 Lack of good scientific evidence and sound concepts of the natural history of 
diseases
Another shortcoming o f normative needs assessment is the lack of good evidence and 
sound concepts of the life histories of dental diseases. Traditionally, normative judgements 
are based on professionals’ knowledge and belief (Elderton, 1990). Many clinical 
interventions have never been assessed to see whether they are effective or not, but have 
been provided to patients because they were believed to be effective, or they were 
commonly prescribed by professionals (Smith, 1991). Goldstein and Preston (2000) said 
that most practitioners fell into a patient treatment routine, and based their therapy on 
procedures they knew best and with which they were comfortable. Professionals tended to 
treat patients using their own preferred techniques rather than following current research 
(Holloway & Worthington, 1997).
In dentistry, most existing dental guidelines are based primarily on consensus among 
selected professionals, with limited support from scientific evidence (Ellek, 1995). The 
concept of evidence-based dentistry is rarely adopted by dental professionals, and even 
perceived as a threat to their current practice (Cruz, 2001). Many dental treatments, without 
sound scientific evidence supporting the effectiveness or even with scientific evidence 
proving them ineffective, were commonly provided to patients. There are examples in 
many fields of dentistry such as restorative dentistry, periodontal treatment, oral surgery 
and orthodontic treatment.
In restorative dentistry, there is evidence that dental caries could stop by the re­
mineralisation process even when a lesion has invaded half way through dentine (Benn, 
2000). Thus, there was no need for restorative treatments for initial dental caries. Instead, 
preventive measure and fluoride application should be provided (Elderton & Mjor, 1992). 
In spite of this, many dentists do restorations for caries confined to enamel only. 
Percentages of dentists accepting this threshold of restorative treatments were between 
55%-75% in many studies (Espelid et al., 1985; Nuttall & Pitts, 1990; Kay et al., 1992; 
Lewis et al., 1996b; Thitinanthapan et al., 2001).
Dental caries is a slowly progressing disease (Hintze, 2001). Earlier studies reported that a 
mean time for enamel caries lesions to reach dentine was 26 months for 14-15 year-old
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patients and 32 months for 21-24 year-olds (Zamir et al., 1976). Similarly, Powell et al. 
(1981) reported 38 months as a median time for a caries lesion to progress through enamel. 
However, a dramatic decrease in prevalence and progression of dental caries has occurred 
during the past 30 years (Harkanen et al., 2002). Thus, the mean time for a lesion to 
progress through enamel has increased from three to four years estimated in the mid-1980s 
to more than six years in the 1990s (Berkey et al., 1988; Lervik et al., 1990; Pitts & Kidd, 
1992; Poulsen, 1996; Mejare et al., 1999; Lith et al., 2002). Also, when the lesions reached 
dentine, it would take three to four years for the progression in the outer half o f dentine 
(Lith et al., 2002). This evidence suggested that there was little need for frequent clinical 
and radiographic oral examinations in order to detect dental caries. However, most dentists 
use radiographs annually. Some dentists do them every six months or even more often 
(Espelid et al., 1985). Studies in normal and handicapped patients found that there was no 
significant relationship between increased caries activity and recall interval (Boggs et al., 
1996, Maurer et al., 1996). Data from the Adult Dental Health Survey in the UK (Kelly et 
al., 2000) suggested that the intervals for dental check-ups of one year or longer did not 
have significant adverse effect on dental status. People who attended frequently at six- 
month intervals did not have better dental health than those who attended less frequently. 
Apart from dental caries, there was no evidence that the six-month period would be 
beneficial to patients in relation to periodontal health, orthodontic treatments, or oral 
malignancy (Sheiham, 1977). Cost-effective analysis suggested that longer recall intervals 
(more than six monthly) would be more effective in terms of population policy, and could 
be adjusted for individual risk groups (Davenport et al., 2003). Using radiographs for 
detecting proximal caries should be done at two-year intervals, or even longer than that 
(Lith et al., 2002), unless people were identified as high risk or caries was seen in the 
previous film (British Society of Paediatric Dentistry, 1997).
Pulpotomy and pulpectomy are common restorative treatments for extensive dental caries 
in primary molars. They are relatively expensive and time-consuming. However, a recent 
systematic review concluded that there was no reliable evidence supporting the superiority 
o f any type of pulp treatment over others, including extraction (Nadin et al., 2003).
In periodontal treatments, the CPITN index (Ainamo et al., 1982) was generally used for 
estimating treatment needs. The method was criticised for its inappropriateness as a tool for
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assessing the prevalence and severity, as well as treatment needs, of periodontal disease 
(Baelum & Papapanou, 1996; Sheiham, 1997). The CPITN and its original index, the 
Periodontal Treatment Need System (PTNS) (Bellini, 1974), were developed when the 
natural history of periodontal disease was believed to follow an inexorable progression 
from marginal gingival inflammation to periodontitis and then to tooth loss. According to 
the hierarchical principle of the CPITN, the presence of a periodontal pocket in a tooth 
implies also the presence of calculus, as well as bleeding. Similarly, the presence of 
calculus implies the presence of bleeding. Thus, treatment need estimations were based on 
preventing progression of diseases by controlling the gingivitis and removal of calculus. 
The continuous destructive disease model was challenged by the random burst model 
(Goodson et al., 1982; Socransky et al., 1984). The model suggested that a past history of 
severe gingivitis or periodontal destruction was not predictive for future destructive 
activity. Most sites with gingival inflammation did not progress to periodontal disease, but 
remained stable for years or even a lifetime (Burt, 1988).
The misunderstanding of the natural history of periodontal diseases led to some incorrect 
assumptions about the CPITN index (Holmgren, 1994). Baelum et al. (1993) calculated that 
calculus as the most severe finding for a tooth overestimated the occurrence of bleeding by 
up to 18%. Pockets as the most severe finding for a tooth overestimated the occurrence of 
bleeding by up to 13% and overestimated calculus by up to 54%. The CPITN findings tend 
to overestimate both prevalence and severity of periodontal attachment loss among adult 
groups, and underestimate them among elderly groups (Baelum et al., 1995). For example, 
a national survey in Asian countries found that only 30% of sextants with supragingival 
calculus, and 80% of those with subgingival calculus were likely to have bleeding on 
probling (Dong et al., 1994). Large percentages of oral sextants with calculus but no 
evidence of bleeding were frequently observed (Takahashi et al., 1988; Holmgren & 
Corbet, 1990).
The belief in the association between calculus and periodontal diseases led to a notion that 
calculus was a direct cause of the disease, and thus needed to be removed (Listgarten, 
1988). However, it is generally accepted that a predictor for gingival and periodontal health 
is not dental calculus itself, but dental plaque which is retained better on the rough and 
porous calculus surface rather than on a calculus-free surface (Listgarten, 1988; Gaare et
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al., 1990; Takahashi et al., 1990). A comparative study between toothbrushing alone and 
toothbrushing with careful professional prophylaxis in a heavy supragingival calculus 
population found that there was no obvious benefit from professional prophylaxis (Gaare et 
al., 1990). Improvement of periodontal health, as a result of improved supragingival plaque 
control without scaling, also reduced the risk for pocket formation to negligible levels 
(Holmgren & Davies, 1989; Lim & Davies, 1990; Takahashi et al., 1990). Therefore, 
significant improvement of periodontal health could be obtained by supragingival plaque 
control. A need for periodontal scaling indicated by the presence of calculus, without 
extensive periodontal destruction, is not justified (Kieser, 1990). The CPITN is now called 
the CPI and recommended by the World Health Organization (1997). However, its criteria 
and application remain based on the conventional concept.
In oral surgery, removal of wisdom teeth was considered as one of the most common 
surgical procedures (National Institute for Clinical Excellence, 2000; Song et al., 2000). 
Sometimes, the impacted wisdom teeth were removed irrespective of whether they were 
causing problems to the patients or not (Knutsson et al., 1996). Nevertheless, there was no 
reliable evidence to suggest that the removal of impacted wisdom teeth that were not 
causing problems had any benefit for patients (National Institute for Clinical Excellence, 
2000). The removal of third molars in order to prevent anterior teeth crowding, dental 
caries on second molars or pericoronitis of the impacted teeth could not be justified (Song 
et al., 2000). In addition, the operation had some risks for patients in terms of pain, 
swelling, restricted mouth opening or even, in extreme cases, unpredictable death. Thus, it 
was recommended that the routine practice of prophylactic removal of pathology-free 
impacted third molar should be discontinued (National Institute for Clinical Excellence, 
2000). Moreover, scientific evidence indicated that a small risk of developing pathological 
lesions from the impacted teeth usually related to disto-angular impacted third molars; 
while the commonly removed teeth were mesioangular or horizontal impacted teeth which 
presented a low risk (Knutsson et al., 1996).
In prosthodontic dentistry, conventional replacement of a single missing posterior tooth due 
to a concern about maintaining dental arch stability was questioned. A 6-year follow-up 
study showed that shortened dental arches characterised by the absence of molar support 
provided durable occlusal stability, while ffee-end removable partial dentures did not
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contribute to occlusal stability in those patients (Witter et al., 1994a). Moreover, tooth 
replacement in order to improve the functioning of the mouth was challenged by studies 
showing that acceptable function could be achieved by 10 or even fewer occluding pairs 
(Kayser, 1990). The presence of 10 occluding pairs with well-distributed remaining teeth 
was adequate to provide a favourable chewing ability that did not lead to altered food 
selection and long-term oral discomfort to patients (Witter et al., 1994b). Evidence showed 
that there was no need for immediate replacement. Instead, regular follow-up and 
assessments to monitor changes in the arch stability and periodontal health of teeth adjacent 
to edentulous space were suggested (Shugars et al., 2000). Moreover, when a complex 
denture was required for a long tooth span or several short span edentulous areas, a 
denture’s design was not supported by sound scientific knowledge (Ibbetson et al., 1999). 
They found that most dentists (70%) suggested designs that would carry a very high risk of 
failure.
Orthodontic treatments aim to improve occlusal function and appearance of patients; 
therefore, the effectiveness of treatments should be assessed in terms of dental health, as 
well as psychological and social well-being of patients (Shaw et al., 1991b; | Sandy & 
|Roberts-Harry, 2003). Shaw et al (1991b) criticised orthodontic treatments because there was a 
lack of evidence in relation to the effectiveness of methods of treatment and relative 
benefits gained from many treated cases. The absence of malocclusions was not associated 
with major advantages in dental health in terms of dental caries, periodontal disease and 
orofacial disorders, as well as measurable benefits in psychosocial well-being of patients. 
Frequently, the outcomes of treatments were not what dentists planned to achieve in terms 
of dental occlusion (Elderton & Clark, 1984). Only one third of orthodontic patients ended 
up in good condition. In addition to the limited achievement of desired outcomes, partial or 
total relapse after treatments was common (Shaw et al., 1991b).
Without scientific evidence, dentists’ decisions were often based on subjective knowledge 
of individual professionals and possibly resulted in ineffective, unnecessary or even 
dangerous dental treatments (Lockett, 1997). In response to the concern about these 
problems, evidence-based decision making was proposed. It aims to reduce uncertainties as 
well as eliminate ineffective clinical treatments (Rosenberg & Donald, 1995; Holloway & 
Worthington, 1997; Lockett, 1997).
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2.2.1.5 Omission of health behaviours and patient compliance
As stated earlier, normative methods of assessing dental treatment needs are based on 
clinical diagnosis. When normatively defined abnormalities are found, clinical 
interventions are needed to deal with the lesions. For example, a direct treatment plan 
approach assesses the type of treatment required by considering conditions of carious teeth, 
such as restoration required for small carious lesions, pulp care for extensive decay and 
extraction for teeth that cannot be endodontically treated (World Health Organization,
1997). The CPITN system recommends scaling when calculus is detected, and scaling with 
root planing for periodontal pockets (Ainamo et al., 1982). The IOTN gives a higher 
priority to persons with more severe malocclusions (Brook & Shaw, 1989). These 
normative criteria seem to be insufficient for deciding treatment needs, because they do not 
take into account patients’ attitude and behaviours, which have a strong influence on the 
effectiveness o f treatments and improvement of oral health (Maizels et al., 1993). 
Effectiveness of treatments depends not only on dentists but also on patients. Dentist’s 
knowledge of how to treat, manage and control, even prevent, oral diseases must be 
accompanied by the cooperation of patients (Croxson, 1998). Mechanic (1995) said that “to 
simply treat manifest symptoms and syndromes without addressing the conditions that 
contribute to their persistence or recurrence, is ineffective and perhaps even pointless”. 
Patients’ behaviours appear relevant to the effectiveness of dental treatment in every field 
of dentistry. This is further illustrated for restorative, orthodontic, prosthodontic and 
periodontal treatments.
In restorative dentistry, dental restorations do not last forever. They are likely to enter ‘the 
restorative cycle’ where they would be replaced several times in the patient’s lifetime (NHS 
Centre for Reviews and Dissemination, 1999). The restorative cycle of replacement 
produces a larger restoration and increases tooth tissue loss (Brantley et al., 1995). Elderton 
and Mjor (1992) concluded that the cycle led to a larger and larger restoration, a weaker 
and weaker tooth, and a higher risk of more complex restorative therapy being required 
later. Because of this, a need for restorative dentistry for carious teeth remains high even 
though an overall decline in prevalence and severity of dental caries has been 
acknowledged (Burt, 1998). The majority of all restorations in UK, USA and Europe were 
replacements of existing restorations (Mjor, 1989; NHS Centre for Reviews and 
Dissemination, 1999). One of the main reasons for the replacements is the failure of the
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existing restoration due to secondary caries (Kidd et al., 1992; NHS Centre for Reviews and 
Dissemination, 1999). Hicks et al. (2003) reported that secondary caries was responsible for 
60% of all replacement restorations. Many longitudinal studies following patients after 
receiving dental crowns for up to 18 years found that secondary caries could cause leakage 
and was one of the main reasons for failure of dental crowns (Glantz et al., 1984; Foster, 
1990; Decock et al., 1996; Jokstad & Mjor, 1996; Serdar-Cotert & Ozturk, 1997; 
Hammerle et al., 2000; Bragger et al., 2001; van Dijken et al., 2001).
Risk factors of secondary caries are similar to those of primary caries development (Hicks 
et al., 2003), among which patient’s susceptibility to caries is particularly important 
(Elderton & Mjor, 1992; NHS Centre for Reviews and Dissemination, 1999). Therefore, 
effective and long-lasting restorations cannot be achieved by taking into account only 
technical factors of the restorative procedure. Patients’ self care or caries-related 
behaviours, such as diet, exposure to fluoride and oral hygiene, are essential for the 
effectiveness of restorations (Kidd et al., 1992; NHS Centre for Reviews and 
Dissemination, 1999). The adoption of preventive behaviours, such as reducing sugar 
consumption and regularly using fluoride toothpaste, can halt and even reverse the 
progression of initial caries (Mandel, 1993; Bowen, 1995; Blinkhom & Davies, 1996; Burt, 
1998). Proper oral hygiene is important to achieve the maximum longevity of dental crowns 
(McDonald & Avery, 2000). In spite of this knowledge, the traditional normative approach 
views caries management only by the restorative approach. Dentists’ treatment decisions 
about doing restorations often fail to incorporate the patients’ characteristics. A repeat 
restoration cycle seems likely to continue unless the normative approach shifts towards less 
aggressive treatments and takes into account patients’ motivation to change caries-related 
behaviours (Elderton, 1993).
In orthodontics, the common cause of treatment failures, both for removable and fixed 
appliances, was poor cooperation of patients (Shaw et al., 1991b). People who had good 
attendance habits were likely to undergo orthodontic treatments (Breistein & Burden,
1998). Non-compliance or failing to complete the course of treatment leads to orthodontic 
treatment failures (Patel, 1992). Moreover, orthodontic treatment could be harmful for 
patients who had poor oral hygiene and could not improve oral cleanliness habits, because
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of increased risk for dental caries and periodontal problems (| Sandy & Roberts-Harry, 
|2003).
In prosthodontics, providing removable or fixed dentures without taking patients’ 
behaviours into account affects treatment outcomes. Brunner and Busin (1992) found that 
more than half of dentures were in poor condition, with hard and/or soft accumulation of 
plaque and calculus. About half of abutment teeth of all dentures and 16.3% of all bridge 
abutments had carious lesions. As a result of ignoring patients’ behaviours, treatments 
could be harmful to oral health and fail to achieve patient satisfaction.
The influence of the partnership between dentists and patients on the effectiveness of 
treatment is clearly accepted in periodontal treatments (Croxson, 1998). Reviews of 
literature from epidemiological, clinical and public health perspectives indicate that oral 
hygiene is a risk indicator of periodontal disease (Bakdash, 1994). Significant improvement 
of periodontal health could be obtained by supragingival plaque control, without a need for, 
or at least with, only minimum levels of professional intervention (Kieser, 1990). Even in 
cases of periodontitis or deep pockets, supragingival plaque control can significantly 
change the composition of subgingival putative periodontal pathogens (McNabb et al., 
1992). Unless dental plaque was removed from the tooth surfaces and the gingival margin, 
periodontal diseases would not be improved and the mouth would not become healthy (Kite 
& Pearson, 1995).
Despite the fact that oral hygiene is the most important aspect of periodontal treatment 
(Sheiham, 1997), the practice of scaling without any improvement in oral hygiene is 
commonly employed in many countries (Lembariti et al., 1998). The traditional normative 
method is o f little use in improving the periodontal health, since calculus recurs rapidly in a 
short period after prophylaxis (Galgut, 1996). Moreover, those with poorer oral hygiene 
and heavier calculus deposits were likely to have more re-deposits of calculus after 
treatments (Arthayukti et al., 1991). Thus, clinical intervention by scaling would facilitate 
oral cleanliness, but it is relatively ineffective unless the patient’s oral behaviour of tooth 
cleanliness is improved (Kieser, 1990; Sheiham, 1997).
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In summary, the effectiveness or achievement of treatments depends not only on 
professional services, but also on individuals’ oral health behaviours (Maizels et al., 1993). 
Therefore, assessing treatment needs without an adequate assessment of the patient's oral 
health-related behaviours has important shortcomings.
2.2.1.6 Unrealistic application of normative needs assessments to dental service planning 
The application of the normative approach to dental service planning is next discussed in 
terms of its suitability for actual dental health service provision.
The Global Oral Data Bank showed that there was a general decrease in dental caries in the 
world’s populations (World Health Organization, 2001). Similarly, a trend of caries decline 
was reported by national oral health surveys in many countries (Petersson & Bratthall, 
1996; Murray, 1998; Milgrom & Reisine, 2000; Dental Health Division, 2002). DMFT 
scores for 12-year-olds in some countries were very low; for example 0.9 in Netherlands, 
Sweden and Australia. In the UK and USA, caries status among children has decreased 
sharply during the past three decades (Murray, 1998). The BASCD survey (1996/97) in the 
UK reported a range of DMFT between 1.0-1.5, and scores of less than 1 in some areas 
(Pitts et al., 1998). A similar level of the DMFT score was reported among US children; 
about half of them were caries free (Milgrom & Reisine, 2000). A low level of caries status 
was also found in some developing countries, such as Thailand (Dental Health Division, 
2002).
In spite of the decline in dental caries, national oral health surveys in both developed and 
developing countries claimed that dental treatment needs of populations remained very 
high, and lots of needs were unmet. For example, the US National Health Interview Survey 
reported that unmet health needs were prevalent among children, and the most prevalent 
unmet need was dental care (Newacheck et al., 2000).
A high level of unmet needs for dental care seems to exist when the needs are assessed by 
the traditional normative method. Regarding dental caries which undoubtedly requires 
treatment, treating it with the traditional method would cost between $1618 and $3513 per 
1000 children in low income nations (Yee & Sheiham, 2002). Not only was there a burden 
of needs for amalgam restorations, but also a high need for complex restorations such as
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dental crowns and pulp treatments. For example, the Southwestern US HHANES survey 
reported a great need for dental treatments among Mexican-American children. A mean 
cost for overall treatments per child aged between 1 and 17 was $70, a mean cost for 
crowns per adolescent aged 15-17 was $177 and that for endodontic treatments was $161 
(Pollick et al., 1991). The prevalence of needs for pulp care for primary teeth was 4-30% 
among Thai children (Dental Health Division, 2002). The need for primary teeth crowns 
was estimated to affect 8-9% of US children (Waldman, 1987). Average costs for 
pulpotomy excluding final restoration was $39, and for stainless steel crowns in primary 
tooth was $60 per tooth (Bureau of Economic and Behavioral Research, 1986).
Besides dental caries, large needs for treating other oral conditions were also generally 
reported. For example, a prevalence of traumatic injuries among 15 year-old children in the 
UK was 25%, and 90% of cases remained untreated (Todd, 1985). 47% and 71% of adults 
and elderly Thais had needs for denture (Dental Health Division, 2002). The cost of 
prosthodontic needs was calculated for Mexican-American adolescents at $177 per person 
(Pollick et al., 1991)
The pattern of periodontal disease seems to be similar among the world’s populations, as 
reported by WHO Global Oral Data Bank (World Health Organization, 1994a). Bleeding 
on probing and calculus among children and calculus and pockets among adults and elderly 
seem to be common in most countries. In general, the prevalence of periodontal problems 
was high and the prevalence of periodontally healthy individuals was very low or even zero 
in many countries. This implies that almost all populations have a need for periodontal 
treatment. This pattern of widespread periodontal diseases with high treatment needs 
seemed not to be different between developed and developing countries (Pilot, 1998). An 
extensive survey of periodontal diseases in European populations urged that periodontal 
problems might still be of considerable magnitude and importance, as bleeding on probing 
was widely encountered in the young age group (Pilot & Miyazaki, 1991). A national 
survey in the Federal Republic of Germany reported that 96% of the adult population 
required periodontal treatment, 80% required scaling and 10% required periodontal surgery 
(Flores-de-Jacoby et al., 1992). In Bangladesh, the prevalence of a need for scaling was 82- 
95% in children and adolescents and 98-100 % in adults (Palenstein-Helderman et al.,
1996). In Thailand, a national oral health survey concluded that the most common oral
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problem in 12-year-olds was calculus; 73% of this age group needed scaling to reduce the 
problem. Moreover, 37% of adult Thais required complex periodontal treatments. Only 1% 
of elderly Thais had normal periodontal conditions, 62% needed complex periodontal 
treatments and 36% needed scaling (Dental Health Division, 2002). The high numbers of 
people with normatively defined periodontal treatment needs are unrealistic. Dental 
services cannot provide treatments for them. Moreover, normative estimates for periodontal 
treatments stated that scaling and root planning as a standard of periodontal care needed to 
be done every three to four months (Milgrom & Reisine, 2000). The time devoted to oral 
hygiene instruction was between 55 and 150 minutes per patient (Bellini, 1974; Ekanayaka 
& Sheiham, 1978; Soderholm, 1979). Scaling and polishing would take between 24 and 73 
minutes in each quadrant in the dentition; and between six and eight minutes for one tooth 
with periodontal pockets deeper than 2.5 to 7 mm. (Bellini & Johansen, 1973; Bellini, 
1974; Ekanayaka & Sheiham, 1978; Badersten et al., 1981). Mean costs for scaling and root 
planing for an entire mouth was $162, and for curettage was $72 per tooth (Bureau of 
Economic and Behavioral Research, 1986).
Orthodontic treatment need was not generally reported by national oral health surveys. The 
data were not included in the WHO Global Data Bank. However, normative-approach 
surveys showed that orthodontic treatment needs existed in a high proportion of 
populations, with most of them being unmet. For example, more than half (57%) of 9 year- 
old children in the UK had orthodontic treatment needs. 30% of 12-year-olds and 20% of 
15-year-olds were in either great or very great need of orthodontic treatments, and a further 
20% were in moderate need (Murray, 1998). Moreover, over 30% of children approached 
school-leaving age with untreated malocclusions (British Society of Paediatric Dentistry,
1997). In Turkish primary schoolchildren, 60% had a need for orthodontics, with 38% 
being classified into definite to severe needs (Ugur et al., 1998). In Thailand, very few 
children received orthodontic treatment, while definite and moderate needs existed among 
35% and 22% of children in northern Thailand respectively (Pleuttiworanan, 2001). High 
numbers of normative orthodontic treatment needs are expected, as Artun (2002) has shown 
that less than 15% of the population developed a normal occlusion in the permanent 
dentition, as defined by the Angle’s classification. Considering deviations from the ideal 
dentition as abnormalities and having needs for treatments were unrealistic and 
inappropriate.
CHAPTER 2 -  REVIEW OF LITERATURE 49
The aforementioned reports of dental treatment needs reflect an unrealistic application of 
normative needs assessment to dental service planning. The normative approach tends to 
judge any oral condition that deviates from ideal condition as an abnormality, which 
consequently requires treatment (Gjermo, 1991). As a result, needs for treatments are 
overwhelming and unlikely to be met. The great need for dental treatments is beyond the 
financial capacity and personnel resources of many developing countries (Songpaisan & 
Davies, 1989; Heintze et al., 1996; Yee & Sheiham, 2002). Even in industrialised counties, 
providing expensive treatments, such as orthodontic care, would not be feasible to most of 
those in normative need (Jenny & Cons, 1996). High numbers of normative treatment needs 
not only appear unrealistic, but also create pressure and frustration among dental health 
planners and workers, due to the limitation of resources (Songpaisan & Davies, 1989). 
Thus, normative needs assessment seems to be an unrealistic approach in term of oral 
health service planning. The method results in great, but impossible-to-be-met, dental 
treatment needs estimates.
2.3 The need for a more rational method for assessing dental needs
The previous section reviewed the shortcomings of the traditional normative approach to 
dental treatment needs assessment. It seems that the fundamental concept of the normative 
method neither corresponds to the definition of health that incorporates all aspects of life 
(World Health Organization, 1948), nor to the definition of need that incorporates the 
ability to benefit from treatment (Stevens & Gabbay, 1991; Wright et al., 1998). However, 
it does not mean that normative need is not useful and should not be used in assessing 
dental treatment needs. The awareness of its drawbacks and limitations should lead to 
caution when using clinical indices and contribute to the improvement of dental need 
assessment systems. Conventional normative need should be viewed as a part in the need 
estimation system, which also requires other factors to be combined in order to ensure that 
the system is directed to ‘health’ and ‘need’ of populations by using resources in the most 
effective way. The limitation of normative assessment of dental health needs appears to be 
increasingly recognised, and has led to many attempts to improve or reconstruct methods of 
need assessments. The comments suggested by many authors put emphasis on the issues of 
effectiveness and acceptability of treatments, as well as availability of dental health 
services (Sheiham et al., 1982; Locker, 1988; Cochrane, 1989; Patrick & Bergner, 1990;
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Bullinger et al., 1993; Maizels et al., 1993; Fitzpatrick, 1994; Bowling, 1997b; Sheiham & 
Spencer, 2002).
Epidemiological data concerning disease characteristics in populations would not be 
important for planning services, unless there was effective treatment or care for the diseases 
(Listgarten, 1988; Bowling, 1997b). Treatment needs would be recognised only when there 
are effective treatments that contribute to ‘health gain’ (Matthew7, 1971). There should be a 
high probability that the use of the proposed service would lead to an effective outcome. 
This consideration emphasises the use of evidence-based dentistry as the basis of clinical 
judgements. Knowledge of the life history of the diseases must be sound, and clinical 
interventions should be supported by evidence on their effectiveness (Cochrane, 1989). 
Lack of evidence should be acknowledged where appropriate, and some conventional ways 
o f treatment should be changed. Risks and benefits of the interventions should be 
considered in the system of assessing needs (Donabedian, 1973; Acheson, 1978, Shaw et 
al., 1991b; Bowling, 1997b). Therefore, the assessment o f dental needs should be analysed 
together with evidence on the effectiveness of interventions and with sound concepts of the 
natural history of diseases.
The limitation of the normative approach is apparent because health is much broader than 
the absence of disease. Although a negative concept of disease orientation is appropriate in 
disease-specific conditions, a concept of positive health should be added in order to assess 
outcomes in relation to degrees of wellness and illness. Positive concepts of health 
encompass not just the absence of disease, but also the feeling of mental and physical well­
being, full functioning, physical fitness, ability to cope, social support, adjustment and 
efficiency of mind and body (Bowling, 1997a)
The concept of well-being is relevant to oral health, because most oral diseases are chronic 
conditions that have low mortality and morbidity, but have various effects on people’s 
quality of life (Ebbs et al., 1989;|Fitzpatrick, 1994; Bowling, 1997a). Oral health has a 
strong socio-psychological component relevant to quality of life of people in terms of 
function of dentition, as well as impacts on psychological and social aspects of people. 
Those aspects of life could be improved greatly by appropriate dental care (Fiske et al., 
1990). Thus, the concept of oral health-related quality of life concerning ability to function,
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psychological and social comfort of people should be viewed as a form of realistic goal 
setting for dental health care (Ebbs et al., 1989; JlCayser, 1990; Bowling, 1997a). Rational 
decision making in dental health care should include an assessment o f the functional and 
psychological, as well as social, benefits. By adding a dimension of people’s quality of life 
into a conventional system, the system of dental health need could be greatly improved 
(Cohen & Jago, 1976). The integral importance of biological, social and psychological 
factors needs to be appreciated (Mechanic, 1972).
A low level of agreement between normative and perceived needs, as reviewed earlier (see 
Section 2.2.1.3), implies that patient-based indicators need to be included in needs 
assessment. Bowling (1997a) argued that patients’ feeling was important rather than how 
doctors thought they ought to feel. Thus, patients' perceptions, indicated by feelings of 
pain/discomfort or perceptions of change in usual functioning and feelings, should be 
considered. Anderson (1998) argued that patients were the most important judges and their 
perceptions were the most important issues, although they were difficult to measure. 
Moreover, those who also have perceived need for treatments might be the most likely to 
benefit from treatments and should be identified at a time of scarce or diminishing 
resources (Locker & Jokovic, 1996). Therefore, the basis of planning dental services, 
setting dental goals or assessing dental needs should take into account people's views and 
their opinions as an essential part (Ong & Humphris, 1994; Murray & Graham, 1995; 
Hancock & Blinkhom, 1996). Negotiations of the goals should be between dentists and 
patients (Gjermo, 1991).
The issue of limitation of resources that makes normative dental needs impossible to meet 
has been generally recognised (Antczak-Bouckoms et al., 1989; Yee & Sheiham, 2002). 
Thus, the assessment of people's need should be carried out in relation to the utility of the 
procedures available to meet it and the resources that permit those procedures to be used. In 
circumstances where resources are limited and services cannot be provided to those in need, 
Acheson (1978) stated that “we could not be endlessly generous and continue to be fair”. 
Health care consumed by one person might be the source of utility to another person (Holst 
et al., 1997). The concept of needs emphasising the optimal benefits attained from 
resources available should be applied to the system of assessing dental needs. Different 
strategies would be planned for different groups in the population in order to gain the most
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benefit within available resources. More realistic assessment of dental needs should be able 
to comprise the individual's potential or propensity for health care. Propensity of 
individuals to take preventive action and encourage people towards dental health should be 
differentiated from that of barriers to gain benefits from health care. People who are more 
likely to benefit from treatments should be given a higher priority than those who are less 
likely to benefit. The system should allow dental service planners to prioritise people's 
needs and make rational decisions in resource allocation (Maizels et al., 1993).
In summary, it appears that the traditional normative approach to assessing dental needs is 
insufficient to use as a core basis for needs for dental health services. A broad range of 
measures, which do full justice to the multidimensional nature of health needs, should be 
developed (Locker, 1989). The main factors that need to be considered in a development of 
dental needs system were summarised by Bowling (1997b) and Sheiham and Spencer 
(2002). They are:
1. Normative need estimates or epidemiological data of dental diseases
2. Subjective perceptions, including people’s perceived oral health impacts in relation 
to functional, psychological and social dimensions, and perceived needs for dental 
care.
3. Scientific evidence on the effectiveness of treatments and on sound concepts of 
natural history of diseases, as the basis of the clinical dimension.
4. Predictors of oral health behaviours or propensities of dental health behaviours.
By incorporating the aforementioned four factors, the new system should make the criteria 
for judgement more rational and provide planners with a more rational system of assessing 
oral health treatment needs. Data on subjective assessments of impacts of the mouth on 
quality of life and perceived needs, as well as propensity to adhere to regimens, are 
required for the new comprehensive system, which has been called a socio-dental approach 
to assessing dental needs (Sheiham, 2000a). As the issue of normative needs assessment 
has been already adequately covered, the other main elements of the socio-dental system 
are reviewed next.
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2.4 Subjective perceptions
2.4.1 Perceived oral health impacts
2.4.1.1 Concepts of oral health consequences
Assessing oral health in relation to contemporary definitions of health required a broader 
perspective considering subjective consequences of oral diseases. Most oral diseases do not 
affect mortality. They do interfere with ongoing life adaptations by making the 
performance of routine tasks more challenging (Mechanic, 1995). Health is determined by 
the capacity of people's performance in their societies rather than the presence or absence 
of diseases (Parsons, 1972). Functional and psychosocial impacts on daily life may be 
considered to be of more importance than signs of diseases (Cushing et al., 1986; Holtzman 
& Akiyama, 1988; Locker, 1988; Gilbert et al., 1990). A disruption in normal social 
functioning can be used as a basis for measuring dental ill health (Reisine, 1981). The main 
problem involved in the assessment of multidimensional oral health is to decide precisely 
what should be measured and what kind of events should be identified as the indicators for 
health and ill-health. The measures should cover the range of important events indicating 
oral health. The basic idea is to understand oral diseases and their consequences or the links 
between clinical conditions and their personal and social outcomes (Locker, 1988).
Theoretical (conceptual) frameworks presenting the multidimensional character of health, 
involving biomedical and socio-medical concepts, were proposed by Wood (1980) and 
Patrick (1982). A comprehensive set of health status concepts provides a guidance of what 
kinds of event could be identified as indicating health and ill-health. The concepts involve 
both biological and quality of life concerns, and capture a broad spectrum of events. 
Wood's framework (1980) consisted of the concepts of impairment, functional limitation, 
disability and handicap. Patrick (1982) described an overlapping and somewhat broader 
range of concepts, which provided the basis for the measurement of health status. They 
were death, disease, disability, discomfort and dissatisfaction. Measures or indicators would 
be developed to quantify the extent of these events caused by oral diseases.
Locker (1988) developed a conceptual model for understanding oral diseases and its 
consequence (Figure 2.2). The model was adapted from the World Health Organization 
(1980) model, which was based on Wood’s concepts. It moves from a biological to a
CHAPTER 2 -  REVIEW OF LITERATURE 54
behavioural and social level of analysis and illustrates various relationships between its 
component parts.
Definitions of impairment, disability and handicap were given in the publications of Nagi 
(1976), the World Health Organization (1980), Locker (1988) and Pope and Tarlov (1991). 
'Impairment' is a loss, abnormality or disturbance of physical, psychological structure or 
function. It involves such conditions either present at birth or arising out of disease or 
injury, such as edentulousness, periodontium loss or malocclusion. 'Functional limitation' is 
the restriction in function expected of the body or its component organ or system, such as 
limitation in jaw mobility. Impairment does not always lead to functional limitation. 
'Discomfort' refers to the subjective appraisals o f well-being, which can be experienced 
even without an underlying clinical condition. 'Disability' is defined as the limitation to 
carry out the normal activities in daily life including social roles. 'Handicap' is defined as 
the disadvantage, which makes people unable to conform to their social expectation. Since 
it is imposed by society, it is not always the consequence of impairment or disability.
Death
HandicapDisability
Disease
Discomfort
Impairment Functional
limitation
Figure 2.2: The conceptual model of consequences of oral impacts (Locker, 1988).
The relationship between impairment, disability and handicap is a continuum, but not 
straightforward (Sheiham & Spencer, 2002). Impairment may or may not lead to disability 
and handicap. For example, impairment of the missing teeth can lead to disability, such as 
restriction in eating or avoidance of hard foods. The disability can result in handicap by 
making people feel embarrassed and avoid eating in front of other people. In some cases of 
missing teeth, impairment may not lead to such disability and handicap. A given degree of 
impairment cannot predict a similar degree of its consequences.
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2.4.1.2 Socio-dental indicators
The perspective of health has shifted from biomedical to socio-medical concepts. Health 
indicators were developed to measure variables specified by a social system. Reisine (1981) 
suggested that health impacts should be conceptualised in terms of disruptions in social role 
performance. Socio-dental indicators were defined as measures of the extent to which oral 
conditions disrupt normal social role functioning and lead to major changes in behaviours 
such as an inability to work or attend school, or undertake parental or household duties 
(Nikias etal., 1978; Locker, 1989).
The aforementioned concepts of oral health consequences provided a clearer picture of the 
effects o f oral health on people’s life and led to the development of socio-dental indicators. 
The Social Impacts of Dental Disease (SDDD) (Cushing et al., 1986) is one of the earliest 
socio-dental indicators. It measures social and psychological impacts of oral health in five 
domains: eating restrictions (e. g. difficulty in chewing, having to change diet), 
communication restrictions (e. g. smiling, talking, kissing), pain, (e. g. toothache), 
discomfort (e. g. food-packing, sensitivity) and aesthetic dissatisfaction. It is the first socio­
dental indicator that used a scoring system. The Geriatric Oral Health Assessment Index 
(GOHAI) for elderly people was designed by Atchison and Dolan (1990). It is made up of 
12 items reflecting problems in three dimensions: physical dimension (eating, swallowing 
and speech), psychosocial dimension (self-image, social avoidance due to oral problems, 
worry and self-consciousness about oral health) and pain or discomfort. GOHAI has been 
used widely for evaluating the effectiveness of dental treatment in all age groups; therefore 
its name was later changed to General Oral Health Assessment Index (Atchison, 1996). 
Slade and Spencer (1994) developed the Oral Health Impact Profile (OHIP), based on 
Locker’s (1988) model. The OHIP consists of 49 items (OHIP-49) grouped into seven 
subscales: functional limitation, physical discomfort, psychological discomfort, physical 
disability, psychological disability, social disability and handicap. The 49 unique 
statements describing the consequences of oral disorders were obtained from 535 open- 
ended questions reduced to be a single event associated with dental disorders. The OHIP-14 
(Slade, 1997a) was later developed as a shorter form of the OHIP-49. It contains questions 
from each of the seven conceptual dimensions of the OHIP-49, and demonstrated a good 
distribution of prevalence for individual questions. Both OHIP-14 and OHIP-49 scores 
reported the same pattern of impacts variation among older adults. The Dental Impacts on
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Daily Living (DIDL) index (Leao & Sheiham, 1996) is based on the SIDD. It measures 
how oral health affects the quality of daily living by using 36 questions for five dimensions: 
comfort, appearance, pain, performance and eating restriction. It emphasises the social and 
psychological dimensions as important in the assessment of people's needs. The DIDL 
index is a weighed indicator and provides a total score for policy use, a feature not common 
with other indicators. However, it is time-consuming to use and has weaker theoretical 
support than the OHIP (Sheiham & Spencer, 2002).
2.4.1.3 Oral Impacts on Daily Performance (OIDP) index
Adulyanon and Sheiham (1997) modified the theoretical model of oral health consequences 
by Locker (1988) and developed the Oral Impact on Daily Performance (OIDP) index. The 
theoretical model of OIDP divides oral health consequences into three levels (Figure 2.3). 
The first level refers to impairments and may lead to the second level which includes pain, 
discomfort, functional limitation and dissatisfaction with appearance. The third level 
presents the consequences of all items in the second level in terms of impacts on daily 
performances: physical, psychological and social impacts, which are measured by the OIDP 
index. This level is equivalent to disability and handicap dimensions in the WHO model.
The OIDP index measures impacts on physical, psychological and social dimensions in the 
ultimate level of oral health consequences. Therefore, it covers all major impacts and 
avoids over-scoring which may occur when intermediate impacts are measured. Three 
dimensions refer to nine items of daily performance. The physical dimension includes 
performances of eating food; speaking; cleaning teeth; doing light physical activities such 
as housework or walking. The psychological dimension includes sleeping and relaxing; 
smiling and showing teeth without embarrassment; maintaining usual emotional state 
without being irritable. Finally, the social dimension refers to the performances of carrying 
out major work or social role; and enjoying contact with people.
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Level 1 Oral impairments
Level 2 Pain
Functional limitation
Discomfort 
Appearance dissatisfaction
Level 3 Physical Psychological 
Impacts on daily performance 
(Disability and Handicap)
Social
Figure 2.3: Theoretical model of oral health impact consequences in developing the Oral 
Impact on Daily Performance (OIDP) index (Adulyanon & Sheiham, 1997).
The OIDP index also has a scoring system which quantifies the impacts by using frequency 
and severity scores. Impacts on daily life can be perceived differently in terms of occasion, 
duration or degree of impacts, therefore the scoring system allows dental health planners to 
prioritise dental care according to the level of impact scores of people. The OIDP index has 
been proved to be a valid and reliable instrument in adult Thais (Adulyanon et al., 1996), 
elderly populations in UK and Greece (Tsakos et al., 2001) and Tanzanian university 
students (Masalu & Astrom, 2003). The impact scores associated with oral health status and 
people’s perceptions of their oral health problems. It differentiated between people who had 
good and poor oral status, and between those who perceived their oral problems in different 
degrees (Adulyanon et al., 1996).
Most subjective indicators measuring health-related quality o f life were generally generic 
scales and less likely to identify conditions specific to diseases (Bowling. 1995). The OIDP 
scores obtained by measuring overall oral impacts do not indicate which dental condition 
has led to impacts. For example, high OIDP scores may be the result of pain from dental 
caries or chewing difficulty from missing teeth, which certainly will require different kinds 
of treatments. Thus, the OIDP was further developed to detect causal relations of the 
impacts by dealing with the second and the first levels of oral health consequences (see 
Figure 2.3). Respondents were asked to identify their perceived symptoms (the second level 
of oral consequences) and their perceived oral impairments (the first level). From the 
answers, the Condition-Specific OIDP (CS-OIDP) scores were calculated, which ensure 
that the condition causing the impact was identified for treatment need.
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The OIDP index was the only socio-dental indicator that has been adapted to the use for 
estimating dental needs in populations (Adulyanon, 1996; Sheiham, 2000a; Srisilapanan & 
Sheiham, 2001). It overcomes disadvantages of previously developed socio-dental 
indicators and covers all major qualifications of an index, namely, the index should be easy 
to use, have an appropriate scoring system and be supported by a relevant theoretical 
framework. It was suggested to be the most practical and useful index, and could be used as 
an oral health outcomes measure for dental health care planning (Sheiham & Spencer, 
2002).
2.4.2 Perceived needs
The issue of perceived needs for dental care is an essential part in the concept of dental 
need. Perceived needs have been frequently found to be inconsistent with normative needs. 
Significant gaps between them were frequently found (see Section 2.2.1.3). Bradshaw’s 
(1972) taxonomy of needs (Figure 2.1) illustrates the difference between perceived and 
normative needs, and puts great emphasis on perceived and expressed needs. Such 
difference implies that people measure different concepts of health in comparison to 
professionals. Subjective measures seem to relate to human experiences and the process of 
people’s perception seems to be complex involving interaction between various factors in 
people’s life, namely biological, psychological and socio-environmental factors. These 
elements are reviewed here.
2.4.2.1 Biological factors in relation to perceived needs
Sensory or visible biological changes in oral health generally initiated people’s needs for 
dental care (Davis, 1987; Locker, 1989). People interpreted their biological changes and 
reported them as symptoms, which may lead to seeking dental care. Dental pain as a 
sensory change was mostly associated with perceived dental need (Gilbert et al., 1994; 
Nuttall et al., 2001; Dental Health Division, 2002). Visible change in mouth or face was an 
important determinant of perceived needs because it affected social interactions and was 
central to social communications (Davis, 1987). Symptoms could make people feel 
threatened, being restricted in their daily activities or not being well in some ways. They 
frequently stimulate them to perceive needs for dental care (Kay, 1993).
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Some biological changes might be too small to attract attention or to report them as 
symptoms, while some might be so drastic and lead to requirements for immediate care. For 
example, inflammation of gingival papilla is supposed to have less effect on people’s 
perceptions than acute toothache or loss of blood. However, the same oral conditions could 
cause varying responses between different people. A person might feel a need for treatment 
due to a swollen or bleeding papilla, others might feel a need when they had an acute 
periodontal abscess, or when a tooth becomes mobile or migrates, while others would not 
feel any need for treatment even when teeth might be missing (Wamakulasuriya, 1985). 
Furthermore, most biological changes are ambiguous, and thus, it is difficult to decide 
whether they are normal or abnormal (Locker, 1989). Oral conditions, which were either 
widespread in the community or common in special sub-groups, could be considered 
normal. For example, bleeding on brushing, loose teeth among elderly or difficulty eating 
among denture wearers could have little or no influence on people’s perceived needs.
Subjective perceptions are not the direct results of preceding changes in biological or 
physiological conditions. Specific biological signs might be present, but perceptions and 
explanations of their symptoms could be absent or differ considerably. Patients could feel 
ill and perceive treatment needs without diseases or pathological signs (Hancock & 
Blinkhom, 1996; Locker & Jokovic, 1996; Bowling, 1997a). Diseases were not influenced 
only by the underlying pathology and symptoms had an inconsistent relationship to 
biological and physiological factors (Wilson & Cleary, 1995). A process of interpretation 
and evaluation, whether biological changes are merely normal variations or potentially 
serious disorders, seems to involve a large number of variables which make the subjective 
outcomes of this process being different in different people or occasions.
Apart from the biological/physiological factors, two major determinants of people’s 
perceived needs are factors relating to the psychological process and the social system 
(Engel, 1980; Maizels et al., 1991). Psychological factors include individual's perceptions, 
personality and stress (Engel, 1980). They could be defined as motivation variables, which 
may be likely to generate perceptions and behaviours, including attitudes, beliefs and 
feelings (Maizels et al., 1991). Social factors include the social structure and the 
individual's social status (Engel, 1980); they might be defined as vulnerability variables, 
because they relate to circumstances in the individual's earlier or present stage of life and
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are relevant to health related perceptions and decisions (Maizels et al., 1991). Complex 
interactions between psychosocial elements and biological factors result in a variety of 
health perceptions, as emphasised by a biopsychosocial model (Engel, 1980). Psychological 
and social factors play a dominant role in determining whether any particular oral condition 
becomes disabling and requires treatments or not. Those factors affect people’s perceptions 
rather than the prevalence or incidence of a particular problem or disorder (Mechanic, 
1972).
2.4.2.2 Psychological factors in relation to perceived needs
The extent to which a symptom is perceived as threatening appears to be affected by 
various types of psychological factors, such as attitude, belief, awareness, concern, 
expectation and emotion. Those factors influence and shape what people perceive or 
respond to current situations or stimulants (Dworkin et al., 1978; Tinker, 1986; Gilbert et 
al., 1994; Mechanic, 1995; Celebic et al., 2000). For example, people may experience 
minor symptoms that occur so commonly throughout life as normal variations and be 
unlikely to perceive them as needs. Emotions could increase the degree of people’s 
perceptions of symptoms and stimulate their needs (Mechanic, 1995). Some psychological 
factors could be considered as barriers to perceived needs. Fear and anxiety are the most 
important psychological barriers to dental needs and optimal dental care (Dworkin et al., 
1978; Finch, 1988; Locker, 1989). Fear is defined as the anticipation of threat or harm 
elicited by an identifiable source. Anxiety is a vague, unpleasant feeling accompanied by a 
premonition that something undesirable was about to happen (Locker, 1989). Both were 
common responses to anticipated or actual dental treatment in terms of pain, undesired 
symptoms, possible reprimand, and potential for embarrassment or discomfort (Finch, 
1988; Locker, 1989). They were closely linked to pain experience, but sometimes might 
exist even in the absence of any actual negative experience (Dworkin et al., 1978).
Awareness was considered as one of the major determinants of perceived needs and linked 
to perceptions of symptoms of diseases (Bulman et al., 1968; Brady, 1984; Cushing et al., 
1986; Tervonen & Knuuttila, 1988; Gilbert et al., 1994; Locker & Jokovic, 1996; Gilbert & 
Nuttall, 1999; Nuttall et al., 2001). Awareness might be little or absent in cases of chronic 
asymptomatic or invisible diseases such as caries or periodontitis. Professionals frequently 
inferred low awareness as a result of underestimation or general inability of people to report
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problems (Gilbert & Nuttall, 1999). They suggested that people should be educated to 
improve their knowledge and understanding of the consequences of oral diseases (Bulman 
et al., 1968; Tinker, 1986; Gjermo, 1991). However the term 'awareness of disease 
existence' seems to be defined merely from a professional perspective. Professionals 
believed that when people were aware of their chronic disease, they were likely to seek 
treatment (Brady, 1984). However, awareness of professional-defined disease might not 
increase people's needs and their demand for care (Selikowitz, 1987). Less awareness 
therefore could refer to a gap between professional and lay definitions of health and illness; 
or a gap between normative and perceived needs, reviewed in 2.2.1.3. People's perception 
and interpretation of symptoms differed from professionals’ because their health and illness 
were defined under their social and cultural context.
2.4.2.3 Socio-environmental factors in relation to perceived needs
The interpretation of any bodily state into symptom, as well as the decision to do something 
about it, was based on a subjective reaction which was processed by cultural and socio- 
environmental concepts (Mechanic, 1972; Zola, 1973; Davis, 1987). Socio-environmental 
factors appear to be involved not just in the aetiology of oral problems (which is not 
discussed here), but in every stage of the 'illness career', the process where symptoms were 
initially and further assessed through a number of stages until the medical contact 
(McKinlay, 1971). Moreover, subjective perceptions are affected by motivational or 
psychological factors, such as attitude, belief, expectation, fear and anxiety. These factors 
related to past experience or gradually and collectively constructed throughout people's 
social life (Freidson, 1970; Dworkin et al., 1978; Locker, 1989; Gilbert et al., 1994; 
Mechanic, 1995).
People’s knowledge about or definitions of what was normal and abnormal were the results 
of their life-long learning process within the socio-cultural context. Their interpretation and 
evaluation of symptoms were shaped by their culture and society (Davis, 1987; Locker, 
1989; Mechanic, 1995). People would define conditions that deviated from socially and 
culturally defined norms as abnormalities and create 'socio-cultural need' for them, a desire 
to have their body image accepted by their community (Jenny, 1975). Aesthetic concern is 
a good example because it is defined by cultural or social norms, and has a great influence 
on perceived needs (Jenny, 1975; Birkeland et al., 1999). Social influence implied that
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perceived needs could be met equally by very different appearances. Some minor 
conditions might be abnormal in one society but not in another.
Health-related explanations and responses are affected by value-orientations and cultural 
patterns. Difference in health responses was commonly observed among different ethnic 
groups, as a classic study of reactions to pain among Jewish, Italian, American and Irish 
participants has shown (Zborowski, 1952). Zola (1963) proposed ‘five triggers’ for 
decisions to seek medical care. They were: 'interpersonal crisis', where the situation called 
for the attention to the symptoms and caused the patient to dwell on them; second, 'social 
interference' when symptoms did not change but came to threaten social or personal 
relations; third, 'the presence of sanctioning' involving others telling him to seek; fourth, 
'perceived threat with vocational or physical activities; and finally, 'nature and quality of 
the symptoms' that related the similarity of symptoms to previous ones. The five triggers 
were different among social and ethnic groups. Perception of people in one group might be 
explained mainly by one trigger, while that of other groups might be dependent on others 
(Zola, 1973).
One of those triggers, 'social interference', is comparable to the concept of 'sick roles' in 
Parsons’s theory (1972) and to the concept of social health defined by Dworkin et al. 
(1978). Parsons (1972) defined health as the state of optimum capacity of an individual for 
the effective performance of the roles and tasks for which he had been socialised. Illness 
was thus referred to as the disturbance of such capacity. The sick roles also described four 
specific features of sick person. First, when his capacity was interpreted as beyond his 
powers to overcome and therefore some kind of therapeutic intervention was needed. 
Second, incapacity was interpreted on the legitimate basis for the exemption from his 
normal role and task obligation. Third, his recognition that being ill was inherently 
undesirable and that he had an obligation to try to get well. Finally, the sick person and 
those with responsibility for his welfare, especially his family, had an obligation to seek 
competent help and attempt to help him. Sick role behaviour was defined as any activity 
undertaken by individuals who considered themselves to be ill for the purpose of getting 
well. Concepts of sick roles referred to the participation in the social system, which 
individuals had to conform with their social pattern, norms, values, expectation as well as 
social responses. Without a significant psychosocially defined abnormal condition, social
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functioning might determine the individual's ability to enter the sick role and become ill in 
order to obtain advantages, attention, sympathy or material gain (Mechanic, 1972). 
Examples of such behaviours refer to free treatment services, services from insurance and 
avoidance of military service.
Dworkin et al. (1978) defined social health in terms of interpersonal interactions and social 
participation, such as visiting friends and memberships in clubs respectively. Both 
objective and subjective constructs, for example the number of friends and a rating of how 
well one was getting along, were included in this definition. From a sociological 
standpoint, Bowling (1997a) defined health as an acceptable level of mental and physical 
fitness in order to perform one's social role in society. Similarly, a definition of oral health 
in terms of social concepts given by Dolan (1993) refers to a comfortable and functional 
dentition that allows individuals to continue in their desired social role.
Once people realise that their symptoms are abnormal, their responses seem to be 
dependent on their social and cultural background. They might ignore or suppress the 
symptoms if the symptoms do not interfere drastically with the performance of their 
everyday or social activities and social values. If they cannot be ignored, usually they 
turned to a 'lay referral system' by asking for advice and help from friends or relatives 
(Freidson, 1970). The lay referral system is comparable with one of the five-triggers to the 
decision making (Zola, 1963), that is 'the presence of sanctioning' when decisions are 
influenced by other people telling him to seek medical care. Opinions from important 
people, such as mothers, close friends, social group or media, could also determine people's 
perception and their decision making. Results might be self-treatments using a folk remedy, 
which are likely if symptoms are recurrent and have already been managed before. Without 
any recovery or any acceptable advice from the lay referral system, perceived treatment 
needs for professional therapeutics might be the outcomes (Zola, 1973, Mechanic, 1995, 
Wright et al., 1998).
2.4.3 Relationships between perceived oral impacts and perceived needs
Perceived oral impacts and perceived needs are different subjective health measures. The 
perception of oral impacts is assessed systematically by using a socio-dental indicator, 
which will provide detailed information about impact characteristics, scores or patterns,
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according to the indicator used. On the other hand, the assessment of perceived needs is 
straightforward and gives simpler subjective information of whether people need treatment 
or not, and of what type. Nevertheless, perceived impacts and perceived needs are similar 
to each other since they are in the same context of people’s perceptions towards their oral 
health. Therefore, their relationships need to be discussed and understood before deciding 
to incorporate both or either of them into the system of dental needs assessment.
Generally, perceived impacts are the most important determinants of perceived needs and 
consequent demands for health care (Sheiham & Spencer, 2002). However, the strong 
influence of psychological and socio-environmental factors (see Sections 2.4.2.2 and
2.4.2.3) could create a large inconsistency between subjective perceptions: perceived 
impacts, perceived oral health and perceived needs (Gilbert et al., 1994). Figure 2.4 shows 
the discrepancy between perceived oral impacts and perceived needs. This discrepancy is 
reviewed next.
Many studies have shown strong associations between perceived impacts, perceived oral 
health and perceived needs (Atchison & Dolan, 1990; Matthias et al., 1995; Locker & 
Jokovic, 1996; Gift et al., 1998). The more symptoms interfere with the individual's ability 
to carry out his usual activities, the more likely it is that the individual will think about it 
and then actually get in touch with a physician (Tickle & Worthington, 1997). People are 
likely to perceive their needs when they have health impacts that make them not feel or 
look well in some way (Kay, 1993). Conditions that have less effect on the daily life of 
people, such as early stages of dental caries, tend to have a weak or no relationship to 
perceived treatment needs. Pain and psychological impacts are mostly associated with 
perceived needs (Gilbert et al., 1994; Nuttall et al., 2001). Psychosocial impacts, in terms of 
aesthetic concern or embarrassment with appearance, have a great influence on perceived 
needs (Jenny, 1975; Cooper, 1979; Birkeland et al., 1999).
The level of perceived needs might be exaggerated or suppressed by psychological and 
social factors, namely motivation and vulnerability variables (Maizels et al., 1991). Many 
people did not report their needs even when they perceived their poor oral health or 
admitted to have their quality of life affected (Hannay, 1980; Vigild, 1989; Cautley et al., 
1992; Atchison & Gift, 1997). For example, half of the people who said they had toothache
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and some other type of dental pain reported that their teeth were healthy. More than two 
thirds of dentate people who reported that their gums bleed when brushing felt that their 
gums were healthy, as did 83% of those whose gums bled at other times (Gilbert et al.,
1994). Half of those who had a complaint about their oral problems did not want either 
dental advice or treatment (MacEntee et al., 1988). On the other hand, greater perceived 
needs could be inversely correlated with poorer perceptions of dental conditions (Heyink et 
al., 1986). Levels of perceived needs that were comparatively higher than perceived 
impacts on daily life could possibly be explained by sick roles (Parsons, 1972) and two of 
the five triggers of Zola (1973), namely the influence of other people and vocational 
activities. In this sense, the desire for upward mobility and social image or status may play 
an important role (Jenny, 1975). Such discrepancies cast doubt on what and how people 
learn or adapt to live with their oral health impacts. Jones et al. (1981) explained the role of 
socio-psychological influence that might make perceived needs different to what would be 
expected when symptoms occurred. They concluded that the three factors related to 
perceived meanings of symptoms were: a) the extent to which the symptoms were 
perceived as threatening, disruptive or painful; b) familiarity with the symptoms and the 
perceived personal responsibility for their occurrence; and c) how embarrassing the 
symptoms were. Perceptions of health and health impacts that might not be converted into 
perceived needs or demands for care could refer to the concepts of 'unmet needs' proposed 
by some authors (Carr & Wolfe, 1979; Wright et al., 1998; Bradshaw, 1994). People with 
perceived impacts but unexpressed perceived needs could be considered as being in special 
need for attention by health planners. Psychological barriers to expressing perceive needs 
and obtaining dental care refer mostly to fear and anxiety (Dworkin et al., 1978; Finch, 
1988; Locker, 1989). Socio-environmental factors are also an important determinant of the 
perceived barriers, such as accessibility to services and ability to afford health care.
Many studies investigated the relationship between socio-economic status and subjective 
perceptions and found that high socio-economic status was associated with higher levels of 
perceived oral health (Gilbert et al., 1994; Matthias et al., 1995; Reisine & Locker, 1995; 
Atchison & Gift, 1997). Oral impacts, in terms of reported symptoms, restricted activities 
or aesthetic problems, were higher in low socio-economic status, minority ethnic groups, 
and those living in deprived areas (Bhalla & Blakemore, 1981; Hunt et al., 1995; Gift et al., 
1998; Mandall et al., 2000). Reported needs and attendance of those population groups
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were poor (Cooper, 1979; Jones et al., 1981; Finch, 1988; Gilbert et al., 1994; Mechanic, 
1995; Tickle & Worthington, 1997). Possible explanations are the lower expectations of 
satisfaction from services among those in lower classes, including unfamiliarity and 
difficulties in communication (Bhalla & Blakemore, 1981). Low socio-economic status 
groups are likely to define health in functional terms or ability to work (Fitzpatrick & 
Scambler, 1984). Therefore, the poor perceived health and even some limited daily 
activities may not lead to perceived needs, when the people can continue working. The 
'clinical iceberg' of need (Last, 1963) varied by social class (Cook, 1990). The bigger 
hidden part of the iceberg among lower social classes includes both perceived needs that 
could not be met and suppressed perceived needs.
Socio-demographic factors are also related to discrepancies between perceived impacts and 
perceived needs. At the same level of perceived impacts on daily activities or perceived 
symptoms indicative of some illnesses, women and younger people were more likely to 
perceive their needs for care than men and elderly people (Fitzpatrick & Scambler, 1984; 
MacEntee et al., 1988). Some specific impacts might be accepted as natural characteristics 
or processes, for example menstrual symptoms in women, incapacity of functioning due to 
the ageing process, or primary teeth shedding. A study found that one third of women that 
reported menstrual symptom problems did not perceive needs for treatment (Scambler & 
Scambler, 1984). Physical deterioration as a natural process seems to reduce the amount of 
perceived needs in elderly people. Evidence suggests that perception of poor oral health 
increases with age, while no differences occur by age in perceived amount of treatment 
needs (Locker et al., 1997). It reflects the perception of dental problems as part of the 
normal process of getting old. There was no association between dental status and desire 
for treatment in elderly people, even among those who complained about their oral health 
problems (MacEntee et al., 1988). Many studies showed that only about a quarter of 
edentulous elderly who were assumed to have some oral health impacts perceived their 
dental needs (Tobias, 1988; Cautley et al., 1992). Studies suggested that elderly people 
accept the limitations of disabled mouths and oral impacts of daily life as the inevitable 
consequences of ageing, and adjust their expectations (Gift, 1988; MacEntee et al., 1988; 
Reisine et al., 1989). Dental treatments were frequently placed low on the list o f daily 
concerns, while other social needs were ranked higher in elderly. Most o f the elderly that 
complained about their oral health problems reported that nothing was wrong when they
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were asked to identify specific barriers to receiving dental treatments (MacEntee et al., 
1988).
General health status seems to be another relevant factor in perceived needs. Positive 
perceptions of dentition were associated with positive perceptions of general health 
(Rosenberg et al., 1988; Matthias et al., 1995; Chen & Hunter, 1996; Atchison & Gift, 
1997; Gift et al., 1998), and positively correlated with orientation towards dental care 
(Chen & Hunter, 1996; Gift et al., 1998). Perceived needs in poor general health or 
disabled/handicap groups might be suppressed due to lower expectations or relatively less 
importance, even though they perceive their oral impacts.
Subjective 
perceptions of 
health and needsBiological
factors
Perceived impacts
Psychological
factors
Socio-
environmental
factorsPerceived needs
Figure 2.4: The influence of biological, psychological and socio-environmental factors on 
discrepancy o f subjective perceptions (adapted and modified from Engel (1980) and 
Maizels et al. (1991)).
2.5 Propensity for oral health behaviours
2.5.1 Oral health behaviours
The achievement and maintenance of good dental health, as well as treatment outcomes, 
depends not only on professionals but also on individuals to adopt appropriate self-care 
behaviours (see Section 2.2.1.5). Therefore, propensity for oral health behaviours should be 
included as an essential component in a comprehensive system of dental needs assessment. 
The main oral health-related behaviours refer to four behaviours. The first behaviour is the
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use of fluoride toothpaste, since it is accepted to be the most important reason for the 
decline of dental caries in industrialised countries (Petersson & Bratthall, 1996). The other 
main oral health behaviours are the frequency of toothbrushing, the sugar intake and the 
pattern of dental attendance (Maizels et al., 1993; Health Education Authority, 1996; Daly 
et al., 2002). The influence of these four oral health behaviours on dental health and dental 
treatment outcomes is reviewed here.
2.5.1.1 Use of fluoride toothpaste
Fluoride toothpaste is the most widely used topical fluoride preparation, other than drinking 
water. It is considered as one of the best methods to combat caries in individuals of all ages 
(Milgrom & Reisine, 2000; WHO Collaborating Centre, 2002), and appears to be the most 
important factor contributing to a decline in dental caries in many countries (Jenkins, 1985; 
Rolla et al., 1991; Konig, 1993; Petersson & Bratthall, 1996; The British Nutrition 
Foundation, 1998). A recent systematic review of the effectiveness of fluoride toothpaste 
concluded that the benefit o f fluoride toothpaste is firmly established and supported by 
numerous researches conducted during the past six decades. The high quality trials provide 
clear evidence that fluoride toothpastes are efficacious in preventing caries (Marinho et al., 
2003).
2.5.1.2 Frequency of toothbrushing
Toothbrushing has twofold benefits to oral health, promoting periodontal health and 
preventing dental caries. Periodontal health is directly related to the toothbrushing 
mechanism that removes dental plaque from gingival areas. Prevention of dental caries is 
related to fluoride toothpaste that is carried to the mouth by toothbrushing.
The importance of toothbrushing for maintaining gingival health is undoubted, because 
dental plaque is the direct cause of gingival and periodontal problems (see Section 2.2.1.5). 
Therefore, toothbrushing behaviour has a strong influence on dental treatment outcomes in 
relation to personal oral hygiene. Periodontal treatment is an obvious example that the 
effective control of plaque is paramount; whatever the degree of disease, success of 
treatment depends primarily upon the maintenance of sound oral hygiene (Holmgren & 
Davies, 1989; Gaare et al., 1990; Lim & Davies, 1990; Sheiham, 1997; McDonald & 
Avery, 2000). In addition to periodontal treatment, outcomes of other dental treatments that
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require dental appliances or involve gingival areas, such as orthodontic treatment, 
removable dentures or dental crowns, also depend on toothbrushing to maintain acceptable 
oral hygiene. Proper oral hygiene is required to achieve the maximum longevity of dental 
crown or denture as well as to maintain the remaining teeth; and there is a doubt whether 
treatments should be carried out if  patients have inadequate plaque control (McDonald & 
Avery, 2000). For both removable and fixed orthodontic appliances, the increasing risk of 
dental caries and gingival disease associates with oral hygiene (Heintze et al., 1996). 
Problems following orthodontic treatment are likely when oral hygiene is poor (Shaw et al., 
1991b; j  Sandy & Roberts-Harry, 2003). The appliances form retention areas and create 
favourable conditions for growth of microorganisms relating to dental caries (Botha, 1993). 
The amount of cariogenic bacteria and yeasts has a strong relationship with the caries 
activity (Gabris et al., 2002). All these cariogenic microorganisms increased significantly in 
patients with orthodontic fixed bands (Menzaghi et al., 1991), as well as with removable 
appliance (Schlagenhauf et al., 1989; Batoni et al., 2001), thus indicating a high risk of 
dental caries in orthodontic patients (Botha, 1993). Similarly, Paolantonio et al. (1997) and 
Petti et al. (1997) found that the amount of specific microorganisms relating to periodontal 
diseases increased in patients with orthodontic appliance, which indicated a high risk for 
gingivitis and periodontitis. However, the negative consequences will be less likely in good 
oral hygiene patients. An evidence-based review concluded that the presence of an 
orthodontic appliance and tooth movement can contribute to significant deleterious 
periodontal consequences in patients with poor oral hygiene. However, orthodontic 
treatment should not pose a significant periodontal risk in patients with good oral hygiene 
(Sanders, 1999).
The second benefit of toothbrushing to oral health is the prevention and control of dental 
caries. Toothbrushing mechanically disrupts the formation of cariogenic plaque and serves 
as an excellent vehicle to deliver fluoride to the plaque-tooth surface (Milgrom & Reisine, 
2000). However, the positive association between dental plaque and caries was weak 
(Sutcliffe, 1996). Evidence showed limited effectiveness of toothbrushing alone in 
preventing caries, without the effect of topical fluoride in the toothpaste (Bellini et al., 
1981; Sutcliffe, 1996). In spite of the questionable effectiveness of toothbrushing itself, 
brushing with fluoride toothpaste is the most important method of delivering fluoride to the 
tooth surface (Health Education Authority, 1996). Collins et al. (1984) demonstrated that
CHAPTER 2 -  REVIEW OF LITERATURE 70
more than a fourfold increase in mixed salivary fluoride levels could be obtained following 
the brushing with fluoride dentifrices. Moreover, the level of plaque fluoride increased 
when the frequency of brushing increased (Duckworth et al., 1989). Thus, the frequency of 
toothbrushing played an important role in the effectiveness of fluoride toothpaste (Sutcliffe, 
1996).
A longitudinal study in young children showed that the caries increment in primary teeth 
was strongly related to the frequency of toothbrushing with fluoride toothpaste (Rodrigues 
& Sheiham, 2000). The study found that children who bushed their teeth less than once per 
day were more likely to have high caries increment than those brushing at least once a day. 
The result was similar with previous studies (Verrips et al., 1992; Hinds & Gregory, 1995; 
Stecksen-Blicks & Holm, 1995). A study in children aged 13-15 was conducted in 1973 
and again in 1983 by Ainamo and Parviainen (1989). They concluded that there was a 
statistically significant difference in caries increment between infrequent (less than once a 
day) and frequent (more than once a day) brushers in the low-fluoride area. Chesters et al. 
(1992) conducted a three-year caries clinical trial on adolescents and found that brushing 
twice a day was better than once a day. The prevalence and increment of caries levels in 
children that brushed their teeth twice daily were significantly lower than those who did 
once a day. They concluded that doubling the daily brushing frequency also doubled the 
number of daily fluoride ‘units’ delivered and increased the oral retention of fluoride.
2.5.1.3 Sugars intake
The importance of non milk extrinsic sugars in causing dental caries is clearly established 
(Rugg-Gunn, 1993). The British Society of Paediatric Dentistry and the British Nutrition 
Foundation reported that sugars, particularly sucrose, is the most important dietary 
aetiological cause of dental caries (Rugg-Gunn, 1992; The British Nutrition Foundation,
1998). There is no shortage of evidence linking dietary sugars and dental caries as reviewed 
by Rugg-Gunn (1993) and Sheiham (2001). They showed numerous studies acknowledging 
the relationship between sugars and dental caries, as well as many national reports 
documenting the effect of sugar on dental heath. World Health Organization (1990) 
concluded that ‘the numerous epidemiological studies conducted at the population level 
suggest that there is a direct relationship between the quantity and the frequency of sucrose 
consumption and the development of dental caries’. The British Nutrition Foundation’s
CHAPTER 2 -  REVIEW OF LITERATURE 71
Task Force on Oral Health, Diet and Other Factors summed up the relationship between 
sugars and dental caries in Europe: ‘the evidence establishing sugars as an aetiological 
factor in dental caries is overwhelming. The foundation of this lies in the multiplicity of 
studies rather than the power of any one’ (Arens, 1998). A recent systematic review of the 
evidence of an association between sugar intake and dental caries in modem society 
concluded that limiting sugar intake is important in the prevention of caries (Burt & Pai, 
2001).
After an extensive review of many studies and national recommendations, Sheiham (2001) 
concluded that the quantity of sugar consumed per person per day that increased the rate of 
dental caries was 60 grams for teenagers and adults and 30 grams for young children; that is 
10% of the total dietary energy. The weight and frequency of sugar intake were clearly 
related to each other. At the individual level, it would be easier and more practical to base 
measures and recommendations on frequency rather than the amount of sugar consumption 
(Moynihan, 2002). The more frequently sugars are consumed, the more frequently episodes 
of decalcification of teeth occur and the higher the risk of dental caries (Milgrom & 
Reisine, 2000). A recent longitudinal study by Rodrigues and Sheiham (2000) showed that 
caries increment in young children was clearly associated with the frequency of sugar 
intake, thus confirming previous authors (Holbrook et al., 1989; Holt, 1991).
2.5.1.4 Dental attendance pattern
The pattern of dental attendance is one of the main factors predicting patient’s subjective 
need and seeking dental treatment (Jaafar et al., 1992). Tickle and Worthington (1997) 
found that people who were good attendees were nearly six times more likely to perceive 
treatment needs than poor attendees. Patients who had regular dental visits were likely to 
have prompt dental attendance (Jaafar et al., 1992).
Frequently people delay their dental visits when they already realise their oral problems or 
perceive their oral health impacts, even where there isno financial barrier (Jaafar et al., 1992; 
Nuttall et al., 2001). Jaafar et al. (1992) found that people who thought that they wanted 
fillings or extractions frequently put off their dental visits. As a result, this may lead to 
more difficult or less effective treatment. For example, dental caries may require more 
extensive treatment if a patient defers dental visits. Thus, the dental attendance pattern
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should be taken into consideration in treatment planning, particularly for treatments that 
require several dental visits. According to the American Academy of Pediatric Dentistry 
(1998), patient’s compliance or cooperation is an important factor needed to be included in 
planning restorative treatments. This refers particularly to dental crown and pulp care, 
which require several visits to complete, and periodical check-up visits examining soft 
tissue health and function after the permanent crown was fixed (McDonald & Avery, 
2000). In orthodontic treatment, poor cooperation, non-compliance or discontinuation of 
the treatment commonly leads to the treatment failure (Shaw et al., 1991b). Breistein and 
Burden (1998) found that children who had a regular dental attendance pattern were more 
likely to receive orthodontic treatment. They also concluded that dental attendance pattern 
was the significant predictor to the provision of orthodontic treatment.
In summary, the system of dental treatment needs assessment should take into account the 
aforementioned four oral health behaviours. The consideration of behavioural aspects in the 
system of dental treatment needs aims to predict the most probable future behaviours that 
will affect treatment outcomes and incorporate them into the system of dental needs 
assessment. The predictors of oral health behaviours are reviewed next.
2.5.2 Predictors of oral health behaviours
Oral health behaviours are one of the elements required in the development of a 
comprehensive socio-dental needs system. Oral health behaviours are considered in relation 
to their influence on long term treatment outcomes. Patients’ behaviours could encourage 
or discourage benefits from treatment after treatment provision. Thus, service planners or 
clinicians should be able to predict the patients’ behaviours that might impact on 
treatments. Appropriate predictions could help the planners or clinicians plan treatments 
that suite the patients and services’ ability most. There are many theories that have been 
developed to explain health-related behaviours, reasons why people adopted behaviours 
and possibility of future behaviours. The main theories that impact on the provision of 
health services are reviewed here.
Health behaviour was defined as “any activity undertaken by a person who believes himself 
to be healthy, for the purpose of preventing or detecting disease at an asymptomatic stage”. 
The “illness behaviour” is concerned with activity undertaken by a person who feels ill for
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the purpose of defining the state of his health and discovering a suitable remedy or getting 
well (Kasl & Cobb, 1966; Mechanic, 1995).
The Health Belief Model (HBM) is one of the oldest behavioural theories. It was developed 
in 1950's by Hochbaum and associates in the U.S. Public Health Service (Rosenstock, 
1974). The model suggests that readiness to take action for health stems from a perceived 
threat of disease, coming from an individual's perception of his or her susceptibility to 
diseases and their potential severity. The susceptibility and severity of diseases are the key 
factors in evaluating behaviours, and the recognition of one's vulnerability is a trigger to 
actions. The theory implies the probability of dentists to improve patients’ oral behaviours 
by using individual programmes to increase awareness of negative consequences of their 
present behaviours and encourage a desire for better oral health.
Many later studies showed that behaviours were not always the consequences of health 
belief and argued that the HBM was explained by retrospective studies that could not 
conclude whether belief or behaviours came first. The HBM could explain behaviours that 
were relevant to acute conditions such as participation in vaccine campaign or seeking 
immediate check-up; but it was not a strong predictor for behaviours relating to chronic 
diseases, even with serious consequences (Mullen et al., 1987). The HBM was unlikely to 
explain behaviours that related to oral health, dental caries and periodontal conditions, and 
sometimes even had negative associations with oral health behaviours; those with lower 
feeling of susceptibility were more likely to comply with medical regimens (Kirscht & 
Rosenstock, 1977; Kegeles, 1984).
Another theory, similar to the HBM, is the Theory of Reasoned Action (Ajzen & Fishbein, 
1980). This theory assumes that people usually act in accordance with their intentions, 
which are determined by two basic factors: attitude and subjective norm. The first one is 
due to the evaluation and probability of benefit outcomes. The latter is influenced by 
important persons. Individuals will intend to perform a behaviour when they evaluate it 
positively and when they believe that other people think that they should perform it. The 
model focuses mainly on individuals’ decisions for their behaviours, but expands the 
perspective to cover the influence of society on individuals’ behaviours. The Theory of 
Reasoned Action was tested and shown that the social influence, in terms of family and
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community, on people’s oral behaviours was more powerful than the individuals’ own 
intentions (Woolgrove et al., 1987; Hendricks et al., 1990). This implies the social role 
rather than individual factor as the strong determinant of oral behaviours. The important 
role of social influence on people’s behaviours was also mentioned by some authors. The 
Social Learning Theory (Bandura, 1977) stresses the indirect strong influence of society on 
individuals; behaviours were learned observationally through modelling, visualising, self- 
monitoring, and skill training. Mullen et al. (1987) suggested improving the Health Belief 
Model by adopting behaviour intention, self-efficacy and social network.
Anderson and Newman (1973) categorised factors relating to the adoption of health 
behaviours into three broad types. First, predisposing factors represent a person's propensity 
to use services. Second, enabling factors include barriers or aids that limit or promote 
access to services. Third, factors related to objective and subjectively perceived needs for 
health care. The classification gave a broader view of external factors that include 
environment related factors enabling people’s behaviours. The influence of environmental 
or enabling factors was supported by an analysis study of Cummings et al. (1980). They 
investigated models explaining health actions and found that most had enabling variables in 
determining health actions, such as access to health care, availability and cost of health 
facilities. A review by Gift (1984) summarised a variety of factors affecting the use of 
health services; demographic, economic, structural, personal and psychological 
background. Barriers to adopt a pattern of service attendance were classified into three 
groups: a) structural barriers including number, type, location, and organisation of health 
services, b) financial barriers and c) cultural or personal barriers (Bolden et al, 1993). In 
general, factors relating to health behaviours could be categorised on the basis of socio- 
environmental determinants into socio-demographic, socio-psychological, socio-cultural, 
geographic and organisational factors (Pell et al., 1993).
The PRECEDE (Predisposing, Reinforcing, and Enabling Constructs in Educational 
Diagnosis and Evaluation) framework (Green et al., 1980) provides a clearer picture of 
external factors as the major determinants of behaviours. The model extends far from the 
individual-centred idea of the Health Belief Model and the Theory of Reasoned Action and 
focuses on the external factors. Health behaviour was described as a function of the 
collective influence of three factors: predisposing factors (the personal motivation such as
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knowledge, attitude, and value); enabling factors (objective characteristics that facilitate 
actions such as money); reinforcing factors (rewards or punishment such as social support 
(Figure 2.5).
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Attitudes and behaviours 
of health and other 
personnel, peer, parents, 
employers, etc.
Enabling factors
Availability of resources
Accessibility
Referrals
Skills
Predisposing factors
Knowledge
Attitude
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Perception
Figure 2.5: The PRECEDE framework (adapted from Daly et al., 2002).
Similar to the PRECEDE model, the interaction model of dental health behaviour and 
dental health outcomes (Figure 2.6) was proposed by Maizels et al. (1991). The model 
highlighted socio-environmental factors which referred to motivation and vulnerability 
variables. Motivational variables related to belief, attitude, concern, expectation of 
individuals, while vulnerability referred to antecedent or conditioning variables such as 
socio-economic, dental history and experience, present home and work circumstances, 
access to dental service. The motivation and vulnerability had interactions between each 
other and also between health behaviours. Behaviours would be directly influenced by 
motivation factors and modified by vulnerability. Vulnerability variables were very 
important as they underlie both motivation and behaviour factors. For example, the study 
found that social class as the vulnerability was significantly associated with the frequency 
of dental visits.
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Health
behaviour
VulnerabilityMotivation
Treatment
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Figure 2.6: The interaction model of dental health behaviour and dental health outcomes 
(modified from Maizels et al., 1991).
It appears that external socio-environmental factors, rather than internal individual factors, 
are the main determinants that have the complex influence on health behaviours. The 
concept o f “habits and routines” was proposed by Graham (1984) and Backett (1989) to 
illuminate a complex process governing decision making in personal health behaviours. 
According to this model, most behaviours (70%) in a day were ‘routines’ of which the 
majority (90%) were characterised as lacking any real choice. Such routine behaviours 
were shaped by external factors, material and mental barriers, such as limit of time, energy 
and income. It was unrealistic to view the routine behaviours as the responsibility of an 
individual living in a social vacuum. Behaviours should be analysed as complex social 
products.
The “habits and routines” concept was supported by Hunt and McLeod (1987). They added 
that most health behaviours, including oral behaviours, were built into everyday activities. 
People behaved in the same way as they usually did in their everyday life. Examples of 
people’s descriptions of toothbrushing were: "brushing teeth is a habitual routine. It is just 
automatic in the morning. You get up and brush your teeth; you brush your teeth before you 
go to bed. It is like washing your face at night. It is a thing you have been brought up to 
do". Hunt and McLeod (1987) referred to lay concepts of health (Herzlich, 1973) and 
concluded that behaviours were ‘routine habits’ that were culturally relevant and 'naturally-
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occurring' in the socio-environmental context. Thus, behaviours were rarely changed for 
health reasons by the persons themselves as expected by health education (Hunt & 
McLeod, 1987). Based on a concept of habits and routines, ‘past behaviour’ was the 
strongest predictor of current behaviour (Mullen et al., 1987).
2.5.3 Compliance/Adherence
Patients are frequently advised and expected to behave in a certain way that will support 
treatment regimens. However, such expectations seem not to be commonly achieved. 
Consequently, the issue of patient’s compliance has been widely studied with the aim of 
achieving successful health education and patient behaviour improvement. This study 
considers the issue of improving oral health behaviours as a part in the system of dental 
needs assessment. Prior to examining strategies of oral health behaviour improvement in 
terms of dental health education and oral health promotion, the study explored the concepts 
of compliance/adherence originated with an attempt to improve general health education.
Compliance was defined as “the extent to which the patient's behaviour (in terms of taking 
medicine, following diets and other lifestyle changes) coincides with or follows medical or 
health advice” (Haynes et al., 1979; Thompson, 1984). Other comparable terms are 
obedience, adherence, co-operation, collaboration and therapeutic alliance Patterns of 
compliance could be divided into three main areas; attendance, medication/advice uptake 
and compliance of a person looking after another dependent person. The area of medication 
and advice compliance were most investigated (Thompson, 1984).
Compliance is regarded primarily important in medical care in relation to the effectiveness 
of treatments, since following the recommendations of health professionals is considered to 
be essential for patient recovery (Thompson, 1984; Ogden, 2000). Many medical studies 
have investigated and adopted health behaviour theories to explain compliance. They 
mostly referred to the affective aspect, such as patients' satisfaction and their relationship 
with doctors, and the cognitive aspect, which covered belief, knowledge and understanding 
of advice. Subsequently suggestions for improving the communication between 
professionals and patients have been proposed. However, most studies seem to be restricted 
in the level of individual or internal determinants. External or socio-environmental
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determinants need to be considered in order to improve compliance permanently (Sheiham, 
2000b). These elements are reviewed here.
Generally, it was found that non-compliance rates were high in medical treatments (Ogden, 
2000). An early review of non-compliance summarised that over 40% of patients failed to 
take their medicine and 50% did not follow dietary and other advice (Ley & Llewelyn,
1995). In another study, 93% of patients failed to comply with any aspect of treatments 
(Taylor, 1990). Even in cases of chronic illness, such as diabetes or hypertension, when 
treatment outcomes largely depended on patients' compliance, it was estimated that about 
half of the patients were not compliant with their medication regimens (Ogden, 2000). 
However, measurements of non-compliance were questioned for their accuracy and 
usefulness, because calculations of common methods might fail to distinguish between 
different patterns of patient responses (Thompson, 1984). For example, the same 
compliance might be estimated from patients who adhered faithfully and then gave up half 
way for some specific reasons and those who were erratically semi-compliant throughout 
the courses either because they could not remember or were not willing to take advice. In 
addition, the effect of different interview techniques should be taken into account, as 
patients and carers might be likely to overstate their compliance (Thompson, 1984).
Non-compliance limits the effectiveness of prescribed treatments and leads to difficulties in 
recovery. For example, non-compliance is the most important reason for drug resistance or 
disease relapse in patients with tuberculosis (Weis et al., 1994; Schutt-Gerowitt, 1995; Yew 
& Chau, 1995). The drawbacks of non-compliance were also concerned in terms of 
utilising resources, money and time of health services. For example, between US$ 396 and 
US$ 792 million were 'wasted' in the USA due to non-compliance to prescribed drugs 
(Department of Health and Human Services, 1980). The concern for non-compliance has 
triggered many studies with the aim to understand the process of compliance and to identify 
methods of improving.
The main focus of many studies was on the method and content of communication between 
professionals and patients. Traditional models of communication between health 
professionals and patients were of directive consulting style that emphasises the transfer of 
knowledge and offers a formal diagnosis from expert to lay people without involving
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people's perspectives (Ogden, 2000). It was based on the Recommendations Model (Becker 
& Mainman, 1975), which believed that the professional dominant role rather than a 
sharing consulting style would result in a higher level of patient satisfaction. The model had 
the same concept as the Health Belief Model which assumed that patients would behave in 
a certain way if they were educated by professionals. The model suggested that the level of 
compliance was influenced by perceived susceptibility, perceived seriousness, belief and 
confidence in the diagnostic efficacy of treatment, complexity of treatment in general as 
well as confidence in professionals in particular. The traditional communication method 
was still suggested by some authors (Savage & Armstrong, 1990), while it was criticised 
that professionals might favour ‘soft sell’ and regard their duties as completed once they 
had given a diagnosis and prescribed treatments (Thompson, 1984).
It seemed that the belief about treatments and some moderate levels of anxiety during 
consultation periods would have positive influence on compliance (Ley & Llewelyn, 1995; 
Home, 1997). However, affective aspects, in terms of satisfaction with the consultation, 
perceived warmth, caring and positive regard seem to relate more (Squier, 1990; Di Blasi et 
al., 2001). Ley and Llewelyn (1995) developed a cognitive model of compliance (Figure 
2.7). The model claims that compliance can be predicted by a combination of patient 
satisfaction with the process of consultation, including understanding and recall or memory 
of the information.
Satisfaction
Memory
Understanding
Compliance
Figure 2.7: Model of compliance (Ley & Llewelyn, 1995).
Patients' satisfaction with and relationship to professionals was suggested to be an 
important factor indicating compliance (Squier, 1990; Ley & Llewelyn, 1995; Di Blasi et 
al., 2001). Degrees of satisfaction were consistently associated with compliance 
(Thompson, 1984). People were likely to change their behaviours or comply with treatment
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regimens once they were satisfied with services, in terms of consultation process, general 
medical care received, specific information and explanation, or even communication 
methods of professionals (Ley & Llewelyn, 1995). Patients’ satisfaction would increase by 
participating in treatment consultation and decision-making (Chambers, 1999). Passive 
patients who did not participate in treatment process might be apt to conceal their non- 
compliance, while professionals assumed that they consented to advice given. The 
participation would give patients a chance to express their concerns and to decide which of 
the options would be likely to benefit and suit them most. Moreover, doctors could increase 
patients' compliance by asking about feelings as well as functioning, understanding effects 
of patients' problems. Friendly approaches were suggested, such as friendly talk not directly 
related to the illness, keeping to time, smiling, using patient's names, persuasion and 
attribution technique or giving patients credit (Jacob & Plamping, 1989). A written method 
might help people to remember advice (Ley & Morris, 1984; Ogden, 2000), but may be 
only in the short term (Thompson, 1984). Proper messages and informing techniques, both 
oral and written could improve communication and promote understanding, as well as the 
memory of patients. People were likely to comply with instructions and processes involved 
in treatments if they understood them (Ogden, 2000). The messages should be short, 
simple, specific, stressing importance, repeated and using primacy effect (telling the most 
important part of the messages first) (Ley & Llewelyn, 1995). Nevertheless, it was 
criticised that much of what doctors said were not understood by their patients, possibly 
because professionals frequently used vocabularies full of jargon and different from those 
of patients both in content and extent (Thompson 1984).
The attempt to shift from the traditional to the patient-involved methods in order to improve 
compliance might be limited because the meaning of ‘compliance’ itself implied the 
professional dominant role that patients needed to follow. Thus, Stanton (1987) proposed a 
model of'adherence' which emphasised patients’ incorporation. The model is similar to that 
of Ley and Llewelyn (1995) but includes more aspects focussing on patients; the patients' 
locus of control, perceived social support and the disruption of their lifestyle involved in 
adherence. Furthermore, it emphasises the interaction between the health professionals and 
patients. However, the adherence model still had limitations in its use, not much different 
from the compliance model (Ogden, 2000).
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The traditional approaches aimed at biological conditions; professionals were likely to 
prescribe and convince patients with uniform regimens and advice. The improvement of 
compliance or adherence through methods of communication between professionals and 
patients seems to be limited. Good relationships, belief in treatment or advice, satisfaction 
and effectively improved communication could increase the degree of compliance, but only 
in short-term. Patients were likely to ‘relapse’ to their initial health behaviours. This is 
common in the process of behaviour change, consisting of the six following stages: 
decision making, goal setting, monitoring the targeted behaviours, intervention, evaluation 
and maintenance or relapse (Jacob & Plamping, 1989). Nevertheless, non-compliance could 
be considered as a gap between lay people and professionals in perceptions of illness and 
health care (Sheiham, 2000b). It represented patients' own ways of interpreting their 
situation. To successfully improve compliance, professionals needed to understand that 
treatments procedures and consultations do not take place in a social vacuum. Socio- 
psychological motivation and socio-environmental enabling factors should also be taken 
into account (Thompson, 1984; Maizels et al., 1991; Sheiham, 2000b).
Based on the socio-medical concept that health is determined within a social context, there 
is no single technique of education or motivation (Thompson 1984). Methods could be 
adapted by taking into consideration social and psychological dimensions of patients, 
because these factors create a complex process of individual perceptions and behaviours; 
they could facilitate, enable or act as barriers to compliance (see Sections 2.4.2.2 and
2.4.2.3). Compliance is likely to be achieved if the 'cost' of regimens, including 
psychosocial cost, is not too high. Medical advice acceptable to patients and applicable to 
their lifestyle and social norms is likely to be adopted. On the other hand, low compliance 
could be commonly expected from treatment procedures that are not accepted by patients 
themselves or their society. For example, a drug prescribed for three times a day is likely to 
have lower compliance than another drug taken once daily.
In addition to individual factors, social and environmental or structural factors are crucial in 
determining behaviours. Tones (1986) proposed a model of promoting health behaviours 
consisting of a macro and individual level interventions (Figure 2.8). Macro level or socio- 
environmental approaches have greater and more permanent effects than individual 
interventions (Tones, 1986). They are considered as the upstream force determining the
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down-stream individual behaviours (Jacob & Plamping, 1989). Socio-environmental 
factors could be referred to 'reinforcing' and 'enabling' factors of the PRECEDE model. A 
change at social level could encourage a change at individual level or contribute to 
environmental change as a bottom-up approach. Changing social or public attitudes was 
one of the determinants to adherence (Thompson 1984). Public campaign could more easily 
change social pressure on patients, such as healthy exercise and diet. Sustained and 
extensive campaigns, which recruited people in health maintaining activities, were effective 
in the long term. Compliance could also increase by social support, especially treatments 
for chronic diseases such as hypertension (Stanton, 1987).
Health choices
Individual decision-making
Socio-political intervention
Individually directed intervention
Figure 2.8: Factors influencing health choices (Tones, 1986).
Methods o f changing environmental or enabling factors in order to improve compliance 
reflect the concept of ‘making healthier choices easier choices’ (Milio, 1983). 
Environmental changes would facilitate and promote changes at both social and individual 
levels. The structural change was found difficult to achieve and would neither be successful 
immediately nor would it affect all people; nonetheless, considerable improvement 
occurred (Thompson, 1984). Therefore, social and environmental strategies, which would 
lead to more significant and permanent changes, should be considered simultaneously with 
short term improvement at individual level. In dentistry, the concept of improving 
compliance at the individual level refers to individual dental health education (DHE), while 
that of the socio-environmental level refers to oral health promotion (OHP). These two 
strategies are reviewed next.
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2.5.4 Dental Health Education (DHE) and Oral Health Promotion (OHP)
The issue of DHE and OHP has risen in priority in health policy in relation to the ability to 
benefit from health care and resource utilisation (Watt & Fuller, 1999). Most successful 
treatments for dental disease, as well as dental health itself, depend upon an acceptable 
level of oral behaviours, as reviewed earlier (Sections 2.2.1.5 and 2.5.1). Thus, need for 
dental care can be viewed as need for dental treatment and need for improving oral health 
behaviours through DHE and OHP strategies. A comprehensive system of dental needs 
assessment should indicate needs for DHE/OHP for all people, but in particular for those 
with poor oral health behaviours (Sheiham, 2000b). The topic of DHE and OHP has been 
widely studied. However, this study reviews the topic briefly, as it is an integral part but not 
the main focus in the process of dental treatment needs assessment.
Individual dental health education (DHE) is defined as any educational activity which aims 
to achieve a health-related goal (World Health Organization, 1984). It covers any activity 
or process which promotes health-related learning by providing knowledge to and 
increasing awareness of individuals. It aims to encourage people to take greater control 
over their own health. It may produce changes in understanding, belief and attitude, as well 
as facilitate the acquisition of skills; or it may generate changes in behaviour, for example 
to identify sugar-free snacks, or to brush teeth effectively (Tones, 1986; Watt & Fuller,
1999).
The systematic reviews of the effectiveness of DHE found similar results (Brown, 1994; 
Schou & Locker, 1994; Sprod et al., 1996; Kay, 1997; Kay & Locker, 1998; Watt & Fuller, 
1999; Watt et al, 2001). The most obvious positive effect of DHE was to consistently 
improve knowledge, while effects on attitude and behaviours were questionable, and 
relationships between knowledge, attitude and behaviour were not clear. In relation to 
specific behaviours, some reviews concluded that plaque accumulation was reduced; in 
terms of health gain from reducing dental caries, the effect was controversial. Explanations 
of the outcomes included the influences of socio-environmental factors, such as sex, socio­
economic status and other demographic variables (Sprod et al., 1996). Consensus among 
the reviews reflected that all positive effects were temporary, and also that the decreasing 
positive effects could be improved by social reinforcement (Schou & Locker, 1994; Sprod 
et al., 1996). Therefore, achievements of long term oral health behaviour improvements, as
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well as oral health gain, were related more to population strategy (Sheiham, 2000b). For 
example, it is very difficult to reduce the risk of high caries risk individuals to an 
acceptable level (Seppa et al., 1991; Hausen et al., 2000). The prevention for dental caries 
should still primarily be based on the population strategy (Hausen, 2003). More reasons or 
limitations with the high-risk strategy can be found in Rose (2003).
The population approach aiming at long term improvements of oral health of population 
refers to the concept of oral health promotion (OHP), defined as the process of enabling 
people to increase control over and to improve their health. Health promotion represents a 
mediating strategy between people and their environments, synthesizing personal choice 
and social responsibility in health to create a healthier future. This contains three important 
elements: a) focus on talking the determinants of health, b) working in partnership with a 
range of agencies and sectors and c) adopting a strategic approach utilising a 
complementary range of actions to promote the health of the population (World Health 
Organization, 1984). Moreover, the Ottawa Charter (World Health Organization, 1986) 
outlines the five areas for action that provide a useful structure to explore options for 
promoting oral health as followings: a) developing personal skills, b) strengthening 
community action, c) reorienting health services, d) building healthy public policy and e) 
creating supportive environments.
Although the effectiveness of OHP is greater and more permanent, the success largely 
depends upon developing partnerships across agencies and most importantly, actively 
involving local people in the whole process (Daly et al., 2002). Such a process is not simple 
and takes long time (Tones, 1986). Thus, apart from attempts to change structural factors 
and social forces, an individual approach in DHE is the part of OHP where professionals 
have a key role (Watt & Fuller, 1999). According to the aforementioned five areas of OHP 
in action, the first area of developing personal skills can be achieved through DHE (Daly et 
al., 2002). A model of evaluating outcomes of OHP (Watt et al, 2001) suggested that 
despite being the first step of a complex OHP process, DHE supported the process of other 
upper elements of OHP and its effects, when combined with other elements. DHE should 
be considered as an important part of a process of community empowerment, because it 
could make people become aware of the social circumstances underlying their disadvantage
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and ill health. Awareness about social, political and environmental factors influencing their 
health could encourage people to become politically active with a goal for social changes.
The effectiveness of DHE can be improved by a wide range of dentists’ skills. Dentists 
should have a sound knowledge of DHE and understand theories of health behaviours; they 
should also acquire skills on communication and motivation techniques, setting realistic 
and appropriately challenging goals, evaluation and monitoring change (Jacob & Plamping 
1989; Sheiham & Croucher, 1994; Watt & Fuller, 1999). Key messages given to patients 
involve the four main oral health behaviours (see Section 2.5.1) and must be based on 
scientific evidence (Daly et al., 2002). Dentists should understand the gap between 
professional and lay people’s opinions about health, which is frequently a barrier in DHE. 
For example, patients may not think that gum bleeding is abnormal, but is the result of 
brushing too hard or using floss (Sheiham & Croucher, 1994). Understanding the factors 
that determine people's perceptions and their behaviours is more important for oral hygiene 
practices than attempts to improve aids and techniques (Frandsen, 1986). Thus, DHE 
requires diverse methods rather than a standard approach; ‘tailored' programmes are 
designed for individuals or groups of different age and sex, through a diagnostic approach 
which addresses environmental, social and personal factors and identifies particular needs 
of each individual or group (Schou & Locker, 1994; Sheiham & Croucher, 1994; Sprod et 
al., 1996; Watt & Fuller 1999). Tailored programmes depend largely on patient 
participation, because patients themselves are the ones that know best about the constraints 
and the opportunities for change that exist within their everyday lives (Schou & Locker, 
1994; Sprod et al., 1996; Watt & Fuller, 1999). Current objectives of DHE should be to 
foster negotiations and collaborations, and make the programme an active process 
involving co-discovery, co-diagnosis, co-treatment planning, and co-development between 
patients and dental practitioners (Tones, 1987). Moreover, effective DHE needs to be 
incorporated within the workload of the whole dental team (Sheiham, 1992). Developing 
DHE in dental practices can act as a useful team building exercise, where the dentist directs 
and supports any DHE activity as the leader and manager of the team. Dentists should 
assess their patients’ DHE needs during clinical practice and provide opportunistic advice 
and support as appropriate. In case more intensive DHE is required, dentists should refer 
patients to dental auxiliary staff who have the time, resources and are well trained for the 
skills required (Daly et al., 2002).
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According to the theories of health behaviours (see Section 2.5.2), health-related 
behaviours exist normally at a routine level; personal hygiene activities in particular, are 
considered to be the least flexible habit in terms of times and locations (Hunt & Macleod, 
1987). Thus, messages of DHE should be given in the context of everyday life and made 
attractive by its pleasure and enjoyment, rather than for health reasons (Sprod et al., 1996). 
Dental care should be integrated with general health care (Sheiham, 1988). For example, 
tooth cleaning behaviours should use easy and simple-to-follow techniques, and should be 
integrated into general health behaviours in people's routine life. Toothbrushing could be 
encouraged for grooming and self-esteem reasons rather than health objectives, particularly 
in the morning when it is related to freshness, appearance and smell (Croucher, 1989; 
Petersen et al., 1990). Difficult methods that obviously differ from their usual habits, such 
as dental flossing, are unlikely to be achieved (Sheiham & Croucher, 1994). A high degree 
of health concern by promoting health behaviours via health reasons might be an inherent 
danger, called Tiealthism' (Crawford, 1980). According to the Stages of change model 
(Prochaska & DiClemente, 1983; Jacob & Plamping, 1989), dental professionals should 
view change as a process with which people experience some difficulties (Sheiham & 
Croucher, 1994). Dentists could consider the stage patients are in, identify any error and 
provide appropriate assistance, as well as rewards for success to their patients. For instance, 
in order to achieve the contemplation stage, people should be encouraged to reflect on their 
experience and become aware of alternatives. The action stage would require self- 
confidence and locus of control. Relapse in the last stage could be avoided if patients feel 
confident (Jacob & Plamping, 1989; Watt & Fuller, 1999).
In terms of settings, DHE can take place in a wide variety of settings, despite the fact that 
traditional activities are limited in dental practices or schools. Daly et al. (2002) gave some 
examples of other settings, such as primary care, colleges, commercial organisations, 
workplace and community-based initiatives. In addition, dental staff can work with many 
different important partnerships, such as general practitioners, health visitors, pharmacists, 
teachers, politicians, voluntary sector workers, media, business and commercial people. A 
broader-based approach can target action at influential decision-makers rather than 
attempting to educate every patient or child in an area (Daly et al., 2002). This reflects an 
upstream approach (McKinlay, 1979) that focuses action on key individuals or 
organisations who then can cascade the health education advice to wider audiences.
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Two acronyms could be used as a summary for suggestions to improve individual DHE; 
SPEARMAID and ARMPITS. SPERMAID stands for Support, Participation, Early 
intervention, Reduction of anxiety, Making healthier choices the easier choices (Milio, 
1983), Appropriate goals (Myers, 1987), Integration into general health and Diverse 
educational approaches (Sheiham & Croucher, 1994). ARMPITS refers to goal setting, 
which should be Appropriate, Realistic, Measurable, Positive, Important, Time-related and 
Specific. (Myers, 1987).
In summary, many studies revealed the lower effectiveness of the individual DHE in 
comparison to the population OHP strategy, and proposed methods for improvement. 
Dental health authorities should adopt the OHP strategy with the aim to improve the oral 
health of the population in the long term. Nevertheless, the DHE remains an important part 
of OHP and also a dentist's responsibility or ethical duty to his/her patients (Sheiham & 
Croucher, 1994; Blinkhom, 1998; Watt & Fuller, 1999; Daly et al., 2002). It could 
encourage self-esteem and locus of control, and modify people's belief in the capacity to 
influence their destiny as well as provide them with the skills to do so. In the process of full 
oral health promotion, effective, broader perspective and evidence-based dental health 
education could provide beneficial outcomes.
2.6 Summary
The traditional normative method of assessing dental needs has many shortcomings. It does 
not correspond to the concept of neither ‘need’ nor ‘health’. It is based on a disease- 
oriented model that assumes a direct relationship between the absence of disease and 
health. In addition, the consideration of the effectiveness of treatments is inadequate. The 
normative shortcomings have been widely acknowledged and led to many suggestions to 
improve the normative approach. They highlight the issues of subjective perceptions and 
effectiveness of treatments that need to be incorporated in the needs assessment system. 
The subjective perceptions refer to perceived oral impacts and perceived needs. The 
effectiveness of treatments involves the consideration of health behaviours, which greatly 
influence health and treatment outcomes, and evidence-based dentistry that should be 
considered fundamental to clinical decisions.
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From the review of literature, it is realised that there is a need for developing a new 
comprehensive system of dental needs assessment. The new system should incorporate a 
broader dimension of oral health need, involving social and behavioural factors as well as 
evidence-based dentistry. Socio-dental indicators and propensity for treatments will make a 
complement to the system. This would benefit dental health planning and make dental 
services responsive to the dental health needs of people.
2.7 Aims and objectives
Aims
This study aims to develop a comprehensive system for assessing dental needs for the 
permanent dentition in children using a socio-dental approach and comparing it with the 
conventional normative system of assessing needs. Guidelines for dental need assessment 
will be developed for general use in children.
Objectives
1. To develop and test a new socio-dental approach to assessing dental needs for the 
permanent dentition in a group of primary school Thai children.
2. To develop and evaluate the CHILD-Oral Impacts on Daily Performances (CHILD- 
OIDP) index as the socio-dental indicator used in the new socio-dental needs 
assessment in children.
3. To assess normative dental treatment needs for the permanent dentition of that group of 
children using recommended clinical indicators. The assessment will include needs for:
3.1 Treating and preventing dental caries
3.2 Treating traumatic dental injuries
3.3 Treating enamel defects and dental anomalies
3.4 Periodontal treatment
3.5 Orthodontic treatment
3.6 Prosthodontic treatment
3.7 Immediate treatment
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4. To assess children’s dental needs using a socio-dental approach, which will involve:
4.1 Assessing oral impacts using the CHILD-OIDP index.
4.2 Assessing the propensity for dental treatment.
4.3 Integrating the perceived oral impacts and the propensity for dental treatment with the 
normative dental treatment need assessment system.
5. To compare dental needs assessed by the normative based conventional system with the 
new comprehensive socio-dental system.
6. To compare normative and subjective assessments of need by comparing:
6.1 Perceived need with perceived oral impacts.
6.2 Perceived need with normative need.
6.3 Perceived oral impacts with normative need.
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CHAPTER 3
THEORETICAL FRAMEWORK
The aim of this project is to develop a comprehensive system for assessing the dental needs 
of children. As stated in the literature review, normative need is an insufficient measure of 
needs. Thus, the system of needs should also incorporate considerations of subjective 
assessments as well as effectiveness of treatments in terms o f evidence-based treatments 
and patient’s behaviours. The theoretical framework o f this study is an integrating process 
whereby various relevant factors are incorporated into the system of dental needs 
assessment.
3.1 The integration of relevant factors into the system of need assessment
3.1.1 The integration of subjective assessments
The relatively low level of agreement between normative and subjective assessment 
suggested that patient-based indicators need to be included in the need assessment (see 
Section 2.2.1.3). The subjective assessment refers to perceived oral health impacts and 
perceived dental treatment needs. Figure 3.1 illustrates the interaction between normative 
(A) and subjective assessments (B). The area where normative judgements and perceived 
oral impacts overlap, outlined in bold, is called ‘Impact-Related Need’ (C).
Normative assessment Perceived oral impacts
A = Normative assessment (NN) I  C = Impact-Related Need (IRN)
t ' 4/  / J  B = Perceived oral impacts
Figure 3.1: Interaction between normative need and oral impacts.
CHAPTER 3 -  THEORETICAL FRAMEWORK 91
3.1.2 The integration of propensity and evidence-based treatments
The concept of needs focuses on ‘the ability to benefit’. Therefore, the issue of treatment 
outcomes should also be integrated into the comprehensive system of needs assessment. 
The ability to benefit refers to two factors; the propensity for oral health behaviours and 
evidence-based dental treatment; the interaction between those factors and Impact-Related 
need categorises children into different levels according to their propensity for treatments. 
Figure 3.2 illustrates the interaction between them; the area where Impact-Related need (C) 
overlaps with the good propensity (D), outlined in bold, indicates Propensity-Related Need 
(E).
Normative judgement Perceived oral impacts
Propensity for treatments and
evidence-based dentistry
A = Normative Need NN)
B = Perceived oral impacts 
D = Propensity and evidence-based treatment
C = Impact-Related Need (IRN)
E = Propensity-Related Need (PRN) 
(Good level)
Figure 3.2: Interaction between normative need, oral impacts, behavioural propensity and 
the effectiveness of treatments.
3.2 Factors to be considered in different levels of dental needs
By integrating the relevant considerations into the system, as illustrated above, dental needs 
are divided into three levels; Normative, Impact-Related and Propensity-Related needs. 
Each of them takes into account the considerations as shown in Table 3.1.
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Table 3.1: Levels of dental needs and the relevant considerations.
Dental need level Relevant consideration
N ormati ve Need 
(A)
Clinical impairments
- Clinical impairment
Impact-Related Need Natural history of diseases
(A+B = C) Emergency conditions
- Perceived oral health impacts and perceived needs
- Clinical impairments
Propensity-Related Need Natural history of diseases
(D+A+B = E) Emergency conditions
- Perceived oral health impacts and perceived needs
- Evidence-based treatment
- Behavioural propensity for treatment
B = perceived oral impacts
D = Good propensity and evidence-based treatment
3.3 Models of Socio-Dental Need assessment
According to the aforementioned theoretical framework, two models of dental need 
assessment were generated. The first model is called a model for Dental Needs for Life- 
threatening and Progressive oral conditions (DNLP) (Figure 3.3). The DNLP was used for 
assessing socio-dental needs for: 1) emergency/life-threatening and 2) progressive oral 
conditions. This model covers only two levels of dental needs, that is the Normative and the 
Propensity levels. Subjective assessment is not included in this model.
In every other case, apart from the aforementioned, emergency/life-threatening and 
progressive conditions, socio-dental need assessments are based on the Basic Model of 
Dental Needs (BMDN) (Figure 3.4). The BMDN assesses needs for dental treatment/care 
using all three levels, that is Normative, Impact-Related and Propensity-Related Needs.
The DNLP and the BMDN are used as the basis of assessing socio-dental needs in this 
study. The models are adjusted in some details when used with specific dental conditions. 
Based on these two models, a specific needs assessment model for each condition is 
presented later together with relevant guidelines for assessing socio-dental needs. The 
different levels of socio-dental need assessment that constitute integral parts of the 
aforementioned models are presented in more detail.
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Normative Need
for treatments
1. Emergency/life- 
threatening conditions
2. Progressive 
conditions
- >
Propensity
Propensity-R<dated Need
L ow -------------------------Medium High
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treatm ent need
Treatm ent options + 
DHE/OHP
Figure 3.3: Model of Dental Needs for Life-threatening and Progressive oral conditions 
(DNLP).
Evidence-based 
dentistry
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Oral impairments
YesNo
Perceived impacts
No Yes
Perceived impacts
No Yes
...►
Propensity for treatments
Medium HighLow
Treatment options 
+ DHE/OHP
High propensity 
treatment need
DHE/
OHP
No
intervention
Investigation,
counselling,
referral
Impact-Related Need
Propensity-Related Need
Normative Need
Figure 3.4: Basic Model of Dental Needs in children (BMDN).
Evidence-based 
tdentistry
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3.3.1 Normative Need (NN)
The first level of needs is identified by professionals. Clinical impairments or the existence 
of diseases form the criteria for assessing normative needs at this level. After normative 
needs are identified, socio-dental needs are assessed in two different ways according to the 
natural history of diseases. The assessments follow the DNLP (Figure 3.3) or the BMDN 
(Figure 3.4). For life-threatening and progressive oral conditions, the normative assessment 
is dominant and the subjective assessment is not taken into account. Dental need is assessed 
based on the best available evidence of the natural history of diseases. For non-life- 
threatening and non-progressive oral conditions, the assessment continues at the Impacts- 
Related Need level.
3.3.2 Impact-Related Need (IRN)
The second level of needs is for non-life-threatening and non-progressive oral conditions. It 
incorporates subjective assessments into the system. The subjective assessment includes 
oral impacts, assessed by the CHILD-Oral Impacts on Daily Performances (CHILD-OIDP) 
index, and perceived treatment need, assessed by a direct question. These two subjective 
assessments strongly relate to each other (see Section 2.4.3). Although either of them can 
be used, the oral impacts were mainly applied as they provide much more information. The 
item on perceived treatment need was additionally used in cases where borderline 
normative needs are indicated (borderline orthodontic needs assessed by the Index of 
Orthodontic Treatment Need (IOTN)). Oral impacts are integrated with Normative Needs, 
resulting in ‘Impact-Related Needs’. Children who have normative needs and impacts are 
considered as having Impact-Related Needs. On the other hand, children who have 
normative needs, but do not have impacts do not have Impact-Related Needs. However, 
they are considered as having a need for dental health education (DHE)/oral health 
promotion (OHP).
In addition, the Impact-Related Needs group may include children who do not have 
normative need but experience oral impacts. Some dental conditions that dentists do not 
consider important or necessary to be treated for example, colour or position of teeth may 
cause oral impacts, particularly in relation to the psychosocial dimension. Dental 
counselling can be given to children in this group. In addition, a decision on their dental 
needs should be made by taking into account the degree of impacts, the type of treatments
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available as well as the ethical considerations. The option to include this group in the IRN 
of a population should be discussed by the dental service committees or decision makers. 
Furthermore, impacts can be investigated at the individual level, and children may be 
considered as having an IRN if they have a high level of impacts and their dental condition 
can be treated.
The concept of Impact-Related Need can be used for priority setting. Children with Impact- 
Related Needs are classified according to levels of impacts, in terms of impact extent or 
intensity (explained in 4.4.2.1.1). Children are categorised into different groups, from high 
to low levels of impacts, and thus reflect different treatment priorities. Children who 
experienced higher level of impacts relating to any treatment are considered to be a higher 
priority for receiving that treatment.
3.3.3 Propensity-Related Need (PRN)
The third level of need focuses on the effectiveness of treatments and the behavioural 
propensity for achieving dental treatment. The effectiveness of treatments must be 
supported by scientific evidence. Evidence-based evaluations use a data base on the 
evidence of dental treatments. As that does not exist at present, the concept is included in 
the model but not used in this thesis. Propensity for dental treatments, in terms of 
characteristics and behaviours that potentially affect treatment outcomes, is assessed and 
integrated into models of socio-dental needs. The system differentiates between those who 
may be considered suitable for treatment and those who may be not.
Children with Impact-Related Needs for non-progressive conditions and those with 
Normative Needs for progressive conditions are considered as having a need for dental 
treatment or care. They are classified into levels of propensity according to the potential to 
gain the benefit from defined treatments. Then, an initially planned treatment can be 
offered to children with a high propensity, while the type of dental care for those without a 
high propensity should be adjusted, with the aim of providing the most appropriate dental 
care to children with different levels of propensity. This is usually done in clinical practice. 
Children can be given dental health education/oral health promo tion (DHE/OHP) and then 
re-assessed to see their response. Then other treatment options are considered. In this study, 
the terms “dental health education and oral health promotion” are used together, as they
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refer to the approaches to improve and encourage oral health behaviours at the individual 
and population levels respectively. The abbreviation ‘DHE/OHP’ is used in this sense when 
referring to these approaches.
In summary, the concept of Propensity-Related Need takes into consideration propensity of 
children and evidence-based dentistry and is useful for jcategorising children with Impact- 
Related Need or Normative Need for progressive dental conditions, in order to plan the 
most appropriate dental care for them. Different types of dental care supplemented with a 
need for DHE/OHP should be planned in accordance to different levels of propensity. For 
example, the less invasive treatment may be provided for the lower propensity children. 
Taken together with the availability of dental service resources, this concept of propensity 
would allow dental authorities to calculate the amount of different types of dental care 
(including various kinds of treatment and DHE/OHP) required for children in an area.
The concept of Propensity-Related Needs, when applied to individual assessment, reflects 
the comprehensive and appropriate well-planned dental treatment that takes into account 
relevant conditions of patients. Where patients do not have a high propensity for a 
treatment, the treatment may be adjusted as appropriate or replaced by alternatives. In 
addition, a specific prevention programme, relating to that treatment, can be offered to 
enhance the effectiveness of that treatment or promote overall oral health.
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CHAPTER 4 
METHODS
The study consists of a cross-sectional survey providing data used in the process of 
developing the socio-dental system of dental needs assessment in children. This chapter 
covers all important methodological issues, such as sampling, data collection, study 
implementation and data analysis. The last section of data analysis includes an explanation 
of the steps necessary in assessing socio-dental needs.
4.1 Sample
4.1.1 Study area
The survey was carried out in a municipal area of Muang district, Suphanburi province, 
Thailand. Suphanburi province is a small province near Bangkok. It is divided into seven 
districts. Muang district is the centre o f the province where the standard of living o f people 
is about the Thai average. A pilot study was carried out in U-thong district, next to Muang 
district.
4.1.2 Study sample
The sample was students, mostly aged 11-12 years, in the final year class of primary 
schools (grade 6). The reasons for using this group as the study sample are:
Primary schoolchildren are the main target group of dental services in Thailand (Dental 
Health Division, 1992). School dental service for primary schoolchildren is considered 
as the main dental service of local dental authorities. It is the only compulsory work, 
apart from routine dental practice, of all community hospitals in Thailand. A huge 
amount of resources has been spent on this age group; therefore it is worth testing the 
new system on them.
- This age is the youngest with all permanent teeth, except third molars. This study 
develops the system for assessing needs for the permanent dentition. Therefore, the 
system developed in this group has a potential to be applied to assessing dental needs in 
other older groups.
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4.1.3 Sampling method and sample size calculation
The sample was used to develop and test the application of the new system of socio-dental 
needs. Thus, the main criterion for selecting the sample was to cover a wide range of oral 
health status and characteristics. This is an area where three different types of schools 
operate (Primary School Education Organisation (State), Municipal Organisation (State) 
and private schools). A stratified cluster randomisation sampling method is recommended 
to achieve approximate balance of important characteristics in a practical way (Altman, 
1994; Bowling, 1997b). This method refers to a cluster randomisation within each stratum 
(type of school), namely randomly selecting schools from each type, and then randomly 
selecting children from each school. In terms of sample size calculation, the study 
calculated the sample size requirements based on three pieces of information: a) the 
expected proportions of needs assessed by the normative and socio-dental methods (clinical 
significant reduction of the prevalence of need assessed by the two methods), b) the 
significance level and c) the power (Altman, 1994, pp 458-9). It was assumed that the 
prevalence of normative need was 55% and the minimum clinical significance of a 
reduction in the prevalence was 10%. Based on the requirements of 80% power and a 
significance level of 0.05, a minimum of 772 children would be required. Moreover, 
although high levels of response rate are expected, loss of subjects or data may occur 
during a process of examination. Therefore the study would be over-sampled by 10% in 
order to overcome this problem. The minimum total sample size of this study would be 850 
children.
The total number of grade 6 schoolchildren in the area was 1126, beyond the minimum 
requirement. Therefore, the study included all of them as the sample because of the 
feasibility and school preference.
4.2 Data collection and categories
Data were collected through clinical oral examination, interviewer-administered and self­
administered questionnaires (Appendices 3-5). The data covers four broad categories, 
namely demographic information, normative oral health status and treatment needs, 
subjective socio-dental data and oral health behaviours.
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4.2.1 Demographic information
The demographic data were collected by self-administered questionnaires, including:
a) Age, referring to age at last birthday (World Health Organization, 1997).
b) Sex
c) Occupation of the father and mother, or male and female guardians. This was 
categorised by using a classification defined by Dental Health Division, Department 
of Health, Thailand (Dental Health Division, 2002) (Appendix 2).
4.2.2 Normative oral health status and treatment needs (Appendix 3)
Data were obtained by clinical oral examinations consisting of normative oral status and 
dental treatment needs. The oral examination aimed to assess normative dental treatment 
needs for common dental diseases in children by using standard clinical criteria. Therefore, 
diagnoses of diseases were not included in every part of the oral examination form, but 
direct treatment plans were recorded in all. Treatment needs were assessed for permanent 
teeth only, with the exception of needs for immediate care, which reflected also primary 
dentition immediate need.
The majority of treatment need criteria were based on World Health Organization’s system 
(World Health Organization, 1997) and Thailand Clinical Practice Guideline in Dentistry 
(Wattanawee et al, 2000). However, the guidelines are mainly for epidemiological surveys 
of diseases, not for assessing treatment needs. Thus, when there was no criterion of 
treatment need indicated by the WHO’s system, other standard criteria from national oral 
surveys or recommended by international dental associations were used (Ainamo et al., 
1982; US Department of Health and Human service, 1982; Amljot et al., 1985; Brook & 
Shaw, 1989 O'Brien, 1994; World Health Organization, 1996; Chen et al., 1997; Walker & 
Cooper, 1998; Davenport et al., 2000; Rawlinson & Walsh, 2000; Flores et al., 2001). In 
cases where clear guidelines for assessing treatment needs were not available, the study 
used suggestions from experts as a reference (Mathewson & Primosch, 1995; Andlaw & 
Rock, 1996; Shillingburg et al., 1997; Welbury, 1997; Smith, 1998; McDonald & Avery, 
2000)
The normative oral health status and treatment needs data collected in this study were 
categorised into seven types:
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a) Dental caries status and treatment needs
Although an overall decrease in dental caries has been observed, it remains a significant 
dental disease of children, the most prevalent disease and a major public health problem 
world-wide (World Health Organization, 2001). In some developing countries, the 
prevalence of dental caries is still high or even rising. Restorative dentistry for dental caries 
continues to be regarded as the formidable task of dental health services (Maizels et al., 
1991; McDonald & Avery, 2000).
This study used the diagnostic criteria and the direct treatment plan approach suggested by 
the World Health Organization (1997). The coding system of diagnosis was adapted in 
order to make it appropriate for treatment need assessment. For example, discolouration of 
restoration was separated from faulty restoration because discolouration was concerned 
with appearance, while faulty restoration related to pathological consequences as it could 
permit leakage into dentine. The coding system for treatment needs is based on the Dental 
Restorative Treatment Need Index (the DRTN index) (U.S. Department of Health and 
Human service, 1982).
b) Dental injuries status and treatment needs
Examination for traumatic dental injuries is not always included in national oral health 
surveys of many countries, including Thailand. However, when data were collected, both in 
industrialised and developing countries, studies reported a high prevalence of dental 
injuries and concluded that it constituted a significant problem among children and 
adolescents (British Society of Paediatric Dentistry, 1997; Murray, 1998; McDonald & 
Avery, 2000). The surveys for dental injuries used diagnostic criteria only, without 
including criteria for treatment need. Thus, the guidelines of the International Association 
of Dental Traumatology (IADT) for the treatment of traumatic dental injuries were applied 
in this study (Flores et al., 2001), with the addition of some details and explanations from 
experts (Mathewson & Primosch, 1995).
c) Treatment needs for enamel defects and dental anomalies
The appearance of anterior teeth is very important for children and adolescents. 
Unacceptable appearance often have harmful psychological effects on children, particularly 
in terms of peer group pressure or teasing, which could cause problems in developing their
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self-esteem and psychosocial life (Welbury, 1997) This study considered the appearance of 
anterior segment in relation to two dental conditions; enamel defects on tooth surfaces and 
developmental dental anomalies affecting tooth shape and size (such as peg shaped lateral 
incisors). The concern about enamel defects has increased in relation to the effects of 
fluoride. The Thailand National Oral Survey reported that it was a significant problem 
among 12-year-old children, particularly in areas with high concentrations of natural 
fluoride (Dental Health Division, 2002).
Enamel defects are included in the standard oral examination forms (O’Brien, 1994; World 
Health Organization, 1997). The epidemiological study guidelines use the simple form of 
the modified DDE index (FDI, 1992), which measures the type and severity of defects in 
ten teeth including first lower molars. However, this study aims to assess treatment needs 
for the aesthetic appearance of anterior segments, thus having a different focus from an 
epidemiological survey for the assessment of the prevalence of enamel defects. Therefore, 
the two lower first molars were excluded and only eight upper anterior and premolar teeth 
were examined. The assessment of enamel defects took into account any defect that 
affected the appearance of enamel surfaces, involving a whole range of surface 
discolouration due to intrinsic factors, such as dental trauma, fluoride, tetracycline and 
extrinsic factors (food and drinks). There is no precise guideline for the treatment of enamel 
defects and dental anomalies, due to the existence of a wide range of defects’ 
characteristics and severity. General considerations from experts in relation to treatment 
decisions were used as criteria in the clinical examination of this study (Andlaw & Rock, 
1996 Welbury, 1997; McDonald & Avery, 2000).
d) Periodontal treatment needs 
Chronic gingival inflammation is highly prevalent in children and considered, in terms of 
periodontal diseases, one of the main dental problems in children (Murray, 1988; O ’Brien, 
1994; Mathewson & Primosch, 1995; British Society of Paediatric Dentistry, 1997; 
McDonald & Avery, 2000; Dental Health Division; 2002). There is a concern about the 
consequences of gingivitis in children that would lead to periodontal diseases or progress 
rapidly and result in the loss of primary and permanent teeth. Thus, dental health authorities 
place great emphasis on the prevention, early diagnosis and treatment of gingival and 
periodontal disease in children (McDonald & Avery, 2000; Dental Health Division, 2002)
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Clinical assessment of gingivitis and periodontal diseases appears to be problematic due to 
the existence of a variety of indices and their subjective nature. These may be the cause of 
the variation in prevalence of gingivitis from many reports rather than real population 
difference. Some common indices were criticised as very subjective, such as the Gingival 
Index (GI) (Mathewson & Primosch, 1995). Moreover, the changing concepts of the natural 
history o f periodontal diseases have cast doubt on the underlying assumptions of many 
indices such as the Periodontal Index (PI) and the Community Periodontal Index of 
Treatment Needs (CPITN) (Holmgren, 1994). Although the CPITN is now called the CPI, 
its criteria and application remain the same (World Health Organization, 1997). Although 
its shortcomings for use in surveys, in relation to workforce and resource projections, were 
recognised (Bronkhorst et al., 1991), it is considered the most practical mean of assessing 
periodontal treatment needs (Cutress et al., 1987) and is widely used and recommended by 
many international organisations (Chen et al., 1997; World Health Organization, 1997; 
Rawlinson & Walsh, 2000). Consequently, the assessment of periodontal treatment need in 
this study used the CPI (World Health Organization, 1997).
In addition, the assessment of oral hygiene in relation to toothbrushing behaviour, using the 
Simplified Oral Hygiene Index (OHI-S) (Greene & Vermillion, 1964), was included as a 
part of the periodontal examination.
e) Orthodontic treatment needs 
A concern about orthodontic treatment need appears to be increasing. The United Kingdom 
and Thailand National Oral Health Surveys reported a very high need for orthodontic 
treatment in 12-year-old children (O’Brien, 1994; BSPD, 1997; Murray, 1998; Dental 
Health Division, 2002).
The Index of Orthodontic Treatment Need (IOTN) (Brook & Shaw, 1989) is the most 
commonly used occlusal index in the United Kingdom (O’Brien, 1994). The index consists 
of two distinct components, the dental health (DHC) and aesthetic (subjective) components 
(AC). There is no combination of these two components. The DHC of the index was used 
for assessing normative orthodontic treatment need in this study. It classifies individuals 
into levels of treatment need, and identifies those individuals who would be most likely to 
benefit from orthodontic treatment. It ranks malocclusion in terms of the significance of
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various occlusal traits for the individual's dental health. Each occlusal trait was thought to 
contribute to the longevity and satisfactory functioning of the dentition. The method of 
measuring clinical traits was developed to reduce the subjectivity by using well-defined 
cut-off points.The DHC of the IOTN is quick and easy to use by dental epidemiologists, 
and acceptable by children (Shaw et al., 1991a).
f) Prosthodontic conditions and treatment needs
Prosthodontic treatment may not be considered as a necessary part of oral examinations in 
children. However, it is not uncommon that children have missing teeth as a result of 
extensive caries, traumatic dental injury or congenital absence (Mathewson & Primosch, 
1995). Moreover, cost and personnel requirements of tooth replacement are relatively high. 
Therefore, prosthodontic needs assessment is included in this study.
The criteria used here were based on the British Dental Association’s denture guideline 
which is the most clearly defined guideline available (Davenport et al., 2000). In addition, 
some criteria used in international dental health surveys and recommendations from experts 
were added in order to make the study criteria more specific and easier to follow (US 
Department of Health and Human service, 1982; Amljot et al, 1985; Shillingburg et al., 
1997; Chen et al., 1997; Smith 1998; Walker & Cooper, 1998; McDonald & Avery, 2000).
g) Immediate treatment needs
Criteria for immediate treatment care used in surveillance programmes for primary 
schoolchildren in Thailand were used in this study (Dental Health Division, 2002). The 
criteria of emergency conditions defined by World Health Organization (1997) were also 
included.
4.2.3 Subjective socio-dental data (Appendix 4)
Individual interviews were carried out to collect subjective socio-dental data, which were:
a) Oral Impacts on Daily Performance (CHILD-OIDP)
b) Perceived dental treatment need
c) Overall perception of oral problems
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4.2.4 Oral health behaviours (Appendix 5)
Self-administered questionnaires were used to collect the four main oral health behaviours:
a) Sugary food consumption habit
b) Use of fluoride toothpaste
c) Tooth cleaning habits
d) Pattern of dental attendance
Most questions contained in the questionnaire were drawn from standard questionnaires of 
WHO and UK National Surveys (O’Brien et al., 1994; Chen, et al., 1997; Walker et al, 
2000). Some specific questions were added. In addition to the questionnaire, the oral 
hygiene of children was assessed in relation to the quality of toothbrushing, through the 
data collected on OHI-S in the clinical examination.
4.3 Study implementation
4.3.1 Permissions
The outline of the study was submitted to the Ethical Committee of the Ministry o f Public 
Health in Thailand for the approval of human research. After an interview with them, the 
study was approved with four documents requested or adjusted: a) English protocol, b) 
results of dental needs assessed by a socio-dental approach, of previous studies in Thai 
populations (Adulyanon, 1996; Srisilapanan, 1997), c) parent consent form: identify a 
relation of person giving approval to a child, and d) provision of oral examination results to 
children, including needs for immediate care and other necessary dental treatments, as well 
as dental health education. All these issues were addressed.
Primary education authorities and local health authorities of the study areas, as well as all 
schools, were contacted to gain their permission and co-operation. Positive consent forms 
and letters informing parents were sent to parents. Study participants were the children that 
returned the consent forms signed by their parents. After the examinations, every 
participant received a sheet informing them on their oral status and suggesting necessary 
dental treatment as well as dental health education instruction. Schools received summary 
results of grade 6 children oral status and treatment needs together with a letter thanking 
them.
CHAPTER 4 -  METHODS 106
Community hospitals, a dental school and a dental nurse school were also contacted for 
permission of dentists to participate in the oral examination of this study.
4.3.2 Preparation of documents
All documents (oral examination guidelines and form, subjective socio-dental and 
behaviour questionnaires) were two-way translated and the translation outcome was 
verified by experts.
Oral examination guidelines and form were sent to 30 dentists working in the field of 
public health (seven community hospitals and two local dental authorities) and in four 
dental schools for their comments. After discussions and clarification with dentists and 
adjustments of a few minor points, the oral examination form and guidelines were agreed 
by all dentists.
4.3.3 Pilot study
The pilot study was conducted to test the psychometric properties and practicality of all 
instruments.
a) Oral examination
Psychometric properties of oral examination forms refer to face and content validity, and 
intra- and inter-examiner reliability. Practicality refers mainly to fieldwork setting and time 
spent on examinations. All tests were carried out with the co-operation of dentists in a local 
community hospital.
Face and content validity was not necessary to test as the criteria were drawn from standard 
clinical guidelines. However, they were also tested at the previous step of preparing the 
documents. Reliability tests refer to comparisons between teeth, sextants or children, 
according to the criteria for each oral condition. The calibration exercise of the main 
examiner was carried out at the community hospital. The main examiner practised oral 
examinations, and tested inter-examiner reliability against local community dentists. For 
the IOTN, training and calibration of the main examiner were conducted in Uttaradit 
province, with an expert in the use of the IOTN. Intra-examiner reliability was also tested 
by re-examining children on the next day (World Health Organization, 1997). All results of
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inter- and intra-examiner reliability were at a very good level, with kappa scores were 
between 0.8-1.0. Then, a calibration exercise was carried out by the main examiner and 
three public health dentists from other hospitals. Methods were based on WHO’s (1997) 
guidelines. Due to time limitation, the calibration exercise lasted two days and covered 
training (the first day) and testing dentist reliability (the second day). The first day 
consisted of discussions and clarifications of all examination criteria, the IOTN practice in 
21 dental occlusion casts, OHI-S practice in 10 pictures. Then, dentists practised in pair and 
individually in children, until everyone was confident to conduct oral examinations on their 
own. The study found no inconsistency within dentists (intra-examiner), and improvement 
of inter-examiner consistency being achieved by standardising dentists’ thresholds. Inter­
examiner reliability was statistically tested on the second day, by comparing results of 
examinations on 20 children by each dentist. Overall results (except for immediate and 
prosthodontic needs due to the lack of variation) were at good levels, with kappa scores 
between 0.6 (CI-S of OHI-S index) and 0.8 (treatment needs for dental injuries). Dentists 
further discussed and standardised their threshold; all o f them were invited to participate in 
the main study.
In terms of practicality, the sequence of the seven parts of the oral examination was 
adjusted to make the process of examination quick and continuous in terms of instrument 
use. Fieldwork setting was designed and tested in six primary schools to ensure that it was 
applicable to general local primary schools. The main issues considered were: a) light 
(natural) and ventilating areas, such as corridor, b) a child lying down on tables on benched,
c) dentist sitting on a chair, behind a child’s head, d) small tables and chairs beside, for 
placing instruments and recorders.
b) Subjective socio-dental questionnaire 
Testing psychometric properties of the original and CHILD-OIDP indices was carried out 
as a process including the pilot and main studies. The issue involves considerable statistical 
analysis and is described in detail in the section of data analysis (Section 4.4.1). The other 
two subjective questions, namely perceived dental treatment needs and perceived overall 
oral problems, had good reproducibility; kappa scores were 0.8 and 0.7 respectively.
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c) Behavioural questionnaires 
Although questions contained in the behavioural questionnaire were drawn from standard 
questionnaires, this questionnaire had never been used in Thai primary schoolchildren 
before. Therefore, its psychometric properties needed to be tested before using it in the 
main study. Face and content validity were tested on panels of Thai children. Language and 
format of the questionnaire were modified several times, after consultations with experts in 
primary schoolchildren (the President of the Association of Primary School Education of 
Suphanburi, director of and teachers in primary schools) until the questionnaire was 
certainly comprehensible for this age. It was clear, unambiguous and short (Greig & Taylor, 
1999). Reproducibility o f the questionnaire was tested on 30 children, by re-interviews one 
week later (Stone, 1993); kappa scores for all questions were between 0.7-0.9.
4.3.4 Main study
The main study was carried out after the instruments were modified and their psychometric 
properties were acceptable. Oral examinations were conducted on separate days from 
subjective and behavioural questionnaires, for the convenience of participating dentists.
The implementation of oral examinations was based on the WHO’s (1997) guidelines, in 
terms of cross infection control and the provision of instruments and supplies. Four dentists 
(the main examiner and three others) conducted the oral examinations. Two to three 
dentists worked on each examination day. All dentists used gloves for examining each 
child, wore disposable masks and protective glasses. Each examination unit was supplied 
with: a) fresh sets of sterilised plane mouth mirrors and WHO periodontal probes and other 
disposable instruments, including IOTN rulers, b) stationery, and c) very clear summarised 
examination criteria. Each dentist worked with a trained recorder who also arranged 
duplicate examinations (both intra and inter-examiners) for the dentist. Instruments were 
sterilised at lunchtime and the end of the day, with the co-operation of a dental surgery in 
the area. The fieldwork setting was arranged as designed in the pilot study.
Subjective interviews and behavioural self-administered questionnaires were carried out by 
the main examiner. To ensure the complete data of self-administered questionnaires, every 
questionnaire was checked when returned. In a few cases where answers were incomplete, 
children were asked individually to complete their answers.
CHAPTER 4 -  METHODS 109
Psychometric properties of all measures were assessed by random re-examinations and re­
interviews of 10 percent of the sample. Overall, the results were at good to very good 
levels. Kappa scores for intra- and inter-examiner reliability were 0.7-1.0 and 0.6-1.0 
respectively, for the questions on perceived dental treatment needs and perceived overall 
oral problems were 0.9 and 0.7 respectively, while for the behavioural questionnaire ranged 
between 0.7-1.0. The psychometric properties of the CHILD-OIDP index in the main study 
are presented in full in Section 5.3.
4.4 Data analysis
Data were double entered and checked by Epi-Info software. The Statistical Package for 
Social Sciences (SPSS) version 10.0 and Stata version 7.0 were used for the analysis. 
Statistically significant refers to a p value lower than 0.05. This section of data analysis 
consists of three main parts, namely psychometric properties tests of the OIDP index, 
assessing dental needs and comparing Normative with Socio-Dental Needs. In the second 
part, descriptive and comparative analyses of each type of data were explained. Then, 
various types of data were integrated into the socio-dental system of needs according to the 
theoretical framework. The last step of analysis was comparing numbers of dental treatment 
needs assessed by the socio-dental system to those of the conventional normative system.
4.4.1 Testing psychometric properties of the Oral Impacts on Daily Performances 
(OIDP) index
The Oral Impacts on Daily Performance (OIDP) index (Adulyanon & Sheiham, 1997) was 
used in its original form to collect data on oral impacts. Although the index has been widely 
used, it was used mostly in adult and elderly populations (Adulyanon et al., 1996; 
Srisilapanan & Sheiham, 2001, Tsakos, et al., 2001) and sometimes in adolescents (Goes, 
2001; Cortes et al., 2002; de Oliveira & Sheiham, 2003), but never in young children. 
Therefore, psychometric properties of the index needed to be tested in the pilot study. This 
might require some modifications of the original index. Successful testing of psychometric 
properties would allow the index to be used in the main study and have a potential to be 
used as a tool for assessing oral impacts in the system of dental need assessment.
The psychometric properties examined refer to validity, in terms of face, content and 
concurrent validity; and reliability, in terms of internal and external reliability. Validity
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refers to an assessment of whether an instrument measures what it aims to measure. First, 
face and content validity were examined on individuals and panels of children by 
observation and repeat interviews. Face validity refers to investigators’ subjective 
assessments of the presentation and relevance of the questionnaires. Content validity refers 
to judgements (usually made by a panel) about the extent to which the content of the 
instrument appears logically to examine and comprehensively include, in a balanced way, 
the full scope of the characteristics or domain it is intended to measure (Bowling, 1997b). 
Content validity was also assessed by a panel of experts in children’s dentistry in that area 
with the aim of including all the relevant dimensions of children’s oral health-related 
quality of life in the index. Wording modifications from the original Thai version were 
considered at these stages. The validity of the wording modifications was also tested by a 
back-translation method. Any language or wording changes were re-translated into English, 
and the validity was verified by bilingual experts in the use of the OIDP index, in order to 
ensure the conceptual and functional equivalence of the index. Concurrent validity refers to 
the correlation of the measure with another criterion measure that is accepted or referred to 
as the ‘gold standard’. Since there is no gold standard of OHRQoL index (Slade et al., 
1998), concurrent validity was examined by testing the index against a proxy (Bowling, 
1997b). Two subjective perceptions were used as proxy, perceived dental treatment need 
and perceived oral health problems. The OIDP index presents continuous data, not 
normally distributed; while perceived dental treatment need and perceived oral health 
problems are categorical variables, with two or three ordered categories. Therefore, non- 
parametric tests, namely the Mann-Whitney Test and the Kruskal-Wallis Test, were used 
respectively.
The concept of internal reliability or homogeneity assesses whether items are measuring the 
same idea or not. Three measures were used in this study; the inter-item correlation, the 
corrected item-total correlation and the Cronbach’s alpha coefficient, which is based on the 
average correlation among the items and the number of items in the scale (Streiner & 
Norman, 2000). External (test-retest) reliability refers to the reproducibility or consistency 
of the instruments.The analysis used the weighted kappa statistics throughout the whole 
process of validation. This approach was selected in order to be consistent in reporting, as 
most data sets used in the developing process were categorical, due to the fact that the small 
sample size implied the grouping of the collected data into categories.
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4.4.2 Assessing dental needs
The study assessed dental needs for treating seven dental conditions. They are referred to as 
needs for seven types of dental treatment (see Section 4.2.2). The oral health needs for the 
seven conditions were first described at the normative level. Then, the further analysis of 
socio-dental needs for the seven types of treatment depended on the natural history of the 
dental conditions for which each type of treatment was required. The assessment of Impact- 
Related Needs was performed for the five non-progressive dental conditions. The two 
remaining conditions, caries and emergency relied entirely on normative need. 
Consequently, the comparison between normative and socio-dental needs for overall 
treatment refers to dental needs for five types of treatment.
4.4.2.1 Descriptive analysis
This level of analysis refers to the descriptive results in terms of socio-demographic 
characteristics, normative treatment needs, subjective perceptions (perceived dental 
treatment need and oral impacts) and oral health behaviours. In addition, data obtained by 
the CHILD-OIDP index were analysed in terms of the extent and intensity of oral impacts, 
and Condition-Specific OIDP. Moreover, oral behaviours and some clinical data were used 
for the assessment of propensity for dental treatment.
4.4.2.1.1 The extent and intensity o f  oral impacts
The oral impact scores can be used to illustrate degrees of oral impacts on children; the 
higher the score, the greater the impacts. However, the use o f impact scores in the system 
of dental need is unlikely to be practical for general use in dental service planning. The 
scores provide comparative views of impacts within a wide range (0-72); for example, a 
child with score of 10 may be expected to have greater impacts than another child with 
score o f five. However, the score does not give a picture of how and to what degree the 
impacts affect children’s daily life.
The oral impact score is the sum of impact scores on eight performances. Each performance 
score is obtained by multiplying severity and frequency scores. The term ‘extent’ refers to 
the number of performances with impacts (PWI) ranging from zero to eight performances. 
The term ‘intensity’ refers to severity and frequency of impacts, which are classified into
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six levels, none, very little, little, moderate, severe and very severe intensity of impacts 
(Table 4.1).
Instead of the impact scores, using the extent and the intensity of impacts could give a 
simpler and clearer picture of describing as well as comparing oral impacts on children. For 
example, to describe children with five performances of their life affected by oral health, or 
children with very severe intensity of impacts. To compare a child who has three 
performances affected with another child who has one performance affected; or a child who 
has very severe intensity of impacts with another child who has very little intensity. 
Therefore, the use of the extent and intensity of impacts in the dental need system would 
allow the system to be practical and likely to be applied to dental service planning.
The extent and intensity of impacts were used in the step o f integrating results into the 
socio-dental needs assessment system (Section 4.4.2.3). Either of them that provides the 
greater variation in the classification of Condition-Specific impacts relating to a treatment 
was used in the socio-dental system of needs assessment for that treatment. The extent or 
intensity of impacts were also used for priorty setting; the more the impact extent/intensity, 
the higher the treatment priority.
Table 4.1: Classification of the intensity of oral health impacts.
The intensity of Severity Frequency
impacts
Very severe Severe Severe
Severe Severe Moderate
Moderate Severe
Moderate Moderate Moderate
Severe Little
Little Severe
Little Moderate Little
Little Moderate
Very little Little Little
No impact None None
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4.4.2.1.2 Condition-Specific OIDP and specific perceived needs
The Condition-Specific Oral Impact on Daily Performances (CS-OIDP) can be calculated 
for separate types of dental treatment. This is because the OIDP index allows interviewers 
to ascertain the causal impairments of the impacts by asking children about the perceived 
oral impairments for any of their impacts. The CS-OIDP for any type of treatment is 
calculated by using only impacts caused by perceived impairments relating to that type of 
treatment (Table 4.2). Although children could often not specify precisely which 
impairments led to the impacts, the CS-OIDP approach should exclude impacts from some 
conditions which are definitely not related to perceived impairments as well as to treatment 
needs. Similarly, specific perceived needs can be calculated by including only needs, that 
relate to specific types of dental treatment (Table 4.2).
The calculations for CS-OIDP and specific perceived needs were applied to five types of 
dental treatments as shown in Table 4.2. As needs for treating dental caries and emergency 
conditions do not rely on perceived needs or impacts, the CS-OIDP and perceived needs 
were not assessed for them.
Table 4.2: Possible perceived impairments and perceived dental treatment need relating to 
specific types of dental treatment.
Specific dental treatment Possible perceived impairments/ needs
Treatment for dental injuries - Fractured permanent tooth
Treatment for enamel defect - Colour of tooth
and dental anomalies - Shape or size of tooth
Periodontal treatment - Bleeding gum
- Swollen gum
- Calculus
- Bad breath
Orthodontic treatment - Position of tooth
- Deformity of mouth/face
Prosthodontic treatment - Missing permanent tooth
4.4.2.1.3 Oral behaviours and propensity factors
The study analysed general results of four main oral health behaviours that have strong 
influence on dental health and dental treatment outcomes. Then, the study considered them 
as the propensity factors for dental treatment. In addition, two clinical factors, past and 
present caries status and oral hygiene, were added into the considerations of propensity for
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some specific treatments. Thus, there are six propensity factors, with each one being 
categorised into three levels (good, moderate and poor propensity). The six propensity 
factors and their categorisation are (Table 4.3):
a) Frequency of sugary food intake per day
Sugary food refers to sugary snacks and drinks (includes sugar added to milk) that are 
usually consumed. A recommended level of sugary food intakes is between three and four 
times per day (Brown, 1995; Faculty of Dental Surgery, 1997; Sheiham, 2001; Moynihan, 
2002). The intake of sugar beyond that level leads to an increased risk of dental caries, and 
was adopted for assessment of caries activity (Brown, 1995; Sheiham, 2001). Another 
recommendation refers to five occasions per day as a target likely to be compatible with 
dental health (The British Nutrition Foundation, 1987). Therefore, two cut-points of 
consuming sugary foods (three and five times daily) were used in this study’s analysis.
b) Regular use of fluoride toothpaste
Subjects were classified into two groups, according to their regular use of fluoride 
toothpaste into three groups; those that used fluoride toothpaste and those that did not use.
c) Frequency of toothbrushing
Brushing teeth once a day is better than not every day, but worse than twice or more a day 
(Ainamo & Parvianinen, 1989; Chesters et al. 1992; Verrips et al., 1992; Hinds & Gregory, 
1995; Stecksen-Blicks & Holm, 1995; Rodrigues & Sheiham, 2000). Therefore, children 
were classified according to the behavioural propensity for toothbrushing into three groups: 
those that did not brush their teeth every day, those that brushed once a day and those that 
brushed twice or more daily.
d) Dental attendance pattern
The assessment of dental attendance pattern was based on the local dental service system 
that provides school services to children. The school services consist of oral examinations 
and the provisions of dental appointments to those who need clinical treatment. Children 
were classified into three groups according to their responses to dental appointments. The 
first group included those who always visited dentists when they had appointments. The 
second and third groups were those who sometimes and rarely visited.
CHAPTER 4 -  METHODS 115
e) Past and present caries experience
Past and present caries experience refers to the DMFT score. This was used as the 
propensity factor in cases where caries activity was taken into account in assessing 
treatment needs. Although risk factors for secondary caries were similar to those of primary 
caries (Hicks et al., 2002), with sugary food intake and the use of fluoride being the most 
important factors, the assessment of caries activity is best based on the caries history of the 
patient (American Academy of Pediatric Dentistry, 1998). Past and present caries status is 
the most powerful predictor of future caries development (Powell, 1998; Rodrigues & 
Sheiham, 2000; Hausen, 2003). It would be a mistake not to use this information in 
assessing the risk of new caries (Hausen, 2003). Children who have higher levels of dental 
caries are more likely to develop dental caries more than those with lower levels of caries. 
The classifications of DMFT score for individual caries activity is 0-1 (low), 2-4 
(moderate) and 5 or more (high) (Faculty of Dental Surgery, 1997); and for group or 
population caries level is 0.0-2.6 (low), 2.7-4.4 (moderate) and 4.5 or more (high) (World 
Health Organization, 1994b).
f) Oral hygiene
Oral hygiene is considered as the ability to remove dental plaque by toothbrushing. It was 
used in cases where plaque control affected the effectiveness of treatments. Oral hygiene 
was measured and classified into three levels according to the Oral Hygiene Simplified 
Index (OHI-S) score, which are: 0.0-1.2 (good), 1.3-3.0 (moderate) and 3.1-6.0 (poor) 
(Green & Vermillion, 1964).
Table 4.3: Categorisation of propensity factors.
Propensity factor Propensity levels
Poor M oderate Good
Frequency of sugary intakes per day 6 or more 4-5 0-3
The regular use of fluoride 
toothpaste
Did not use - Use
Frequency of toothbrushing per day Not every 
day
Once Twice or more
Visited dentists after having 
appointments
Rarely Sometimes Always
Caries status - Average DMFT 4.5 or more 2.7-4.4 0.0-2.6
- Individual DMFT 5 or more 2-4 0-1
Oral hygiene (OHI-S) 3.1-6.0 1.3-3.0 0.0-1.2
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4.4.2.2 Comparing normative with subjective assessments
In this section, the descriptive results of normative and subjective assessments were 
compared and their relationships were examined. This refers to comparisons between a) 
perceived treatment needs and oral impacts, b) perceived and normative needs, and c) oral 
impacts and normative needs. The variables are categorical (e.g. need/ no-need, yes/no 
impact), thus their relationships were tested mainly by Chi-square statistical test. Fisher’s 
exact test was selected when the number of expected counts was less than five. Chi-square 
for trend test was used for ordinal categorical data, namely the extent and intensity of 
impacts.
4.4.2.3 Integrating the results (assessing socio-dental needs)
The descriptive results of normative, subjective assessments and propensity factors were 
integrated into the socio-dental need system according to the proposed theoretical 
framework. The data were integrated into different levels in the model as shown in Table 
4.4, resulting in ‘Impact-Related Need’ (IRN) and ‘Propensity-Related Need’ (PRN).
Table 4.4: Integration of collected data into levels of dental needs according to the 
theoretical framework.
Level of dental need Data to be considered
Normative Need (NN) - Normative treatment need
Impact-Related Need (IRN) - Normative treatment need 
Oral health impacts 
Perceived dental treatment need
Propensity-Related Need (PRN) - Normative oral health status and 
treatment need
- Oral health impacts
- Perceived dental treatment need 
Propensity factors
In addition to the integration of oral impacts with normative need, the study offers another 
option for calculating IRN which includes all children experiencing oral impacts in the IRN 
group regardless of their Normative Needs. This method is the alternative for assessing 
dental needs for treating non-progressive dental conditions that probably cause subjective 
impacts, particularly in relation to personal appearance. The study illustrated IRN of the 
sample calculated by both methods.
CHAPTER 4 -  METHODS 117
4.4.2.3.1 Classification o f the propensity fo r  dental treatments
Methods of assessing the propensity developed here are suggested to use as a general 
guideline, and may not be applied to all areas of dental practice. There is a need for local 
considerations and adaptations of the methods before implementation in order to make the 
assessment most applicable to community needs and resources. In every case, decisions 
should be based on the considerations by local health authorities, with the aim to 
incorporate the views and agreement of local health professionals.
In this study, the assessment of propensity was designed specifically for each type of 
treatment, depending on the purpose of classification and the number and relative 
importance of propensity factors taken into account. Specific methods of propensity 
classifications are further discussed in separate chapters for each type of dental needs. In 
general, methods of assessing propensity followed these steps:
1) Considering relevant propensity factors for each type of need.
According to the aforementioned six propensity factors (para. 4.4.2.1.3), the assessment of 
propensity for each type of treatment takes into account factors that have evidence-based 
influence on the effectiveness of that treatment.
2) Classifying the propensity into different levels (Table 4.5)
2.1) Where there is only one propensity factor.
Propensity can be graded into three levels: low, medium and high according to the single 
propensity factor (poor, moderate and good respectively).
2.2) Where there is more than one factors and evidence suggesting that one factor is 
more important than the others.
The more important factor is considered as the main indicator and the less important as the 
sub-indicators. In this case, there are two further options for classifying subjects into 
propensity levels:
2.2.1) Propensity can be graded into three levels (poor, medium and high) by considering 
only a main indicator.
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2.2.2) A further classification into four or more propensity levels (if required) can be 
achieved by using a sub-indicator dividing a level of propensity (obtained from 2.2.1) into 
sub-levels. For example, five propensity levels can be obtained by dividing a medium level 
(from 2.2.1) into medium-low, medium and medium-high levels, indicated by poor, 
moderate and good sub-indictor respectively.
2.3) Where there is more than one factor, and no evidence sw zestins which factor 
is more important than the others.
There are two main options, depending on agreement of local dental committee or decision 
makers, that can be used.
2.3.1) All defined indicators are considered to be of equal importance. Levels of 
propensity are indicated by numbers of good/moderate/poor indicators.
2.3.2) Despite the lack of evidence, one indicator may be considered to be more important 
than the others. That particular factor indicates levels o f propensity. Decisions about the 
particular factor can be adjusted in order to make the assessment suitable for communities 
or individual patients.
4.4.2.3.2 Treatment options
The classification of propensity is an important part of the socio-dental needs system that 
could indicate, counter-indicate or modify treatments. Similarly to the assessment of 
propensity, there is a need for local adaptation of treatment options, as they may differ from 
one community to another. Local dental authorities/decision makers should define all 
possible treatments for treating each dental condition.
Treatment options include treatments defined by normative need as the first option and 
other possible treatments that could be provided instead. Children with a high propensity 
should be provided with normatively defined treatment (first treatment option). For those 
who do not have a high propensity, dental service directors or clinicians may consider other 
treatments as the treatment of choice. Dental service directors or clinicians can decide on 
treatments for this group of children, which can possibly be any treatment from the options 
by taking into account propensity levels of children; the higher options for children with 
higher propensity. In addition to clinical interventions, children who do not have a high
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propensity are considered as having a need for dental health education/oral health 
promotion (DHE.OHP).
Table 4.5: Suggested classifications of propensity for treatment.
2.1 Low Medium High
Factor Poor Moderate Good
2.2.1 Low Medium High
Factor 1 (main) Poor Moderate Good
Factor 2 (sub) — - -
2.2.2 Low Medium-low Medium Medium-high High
Factor 1 (main) Poor Moderate Good
Factor 2 (sub) - Poor Moderate Good -
2.3.1 Low Medium-low Medium Medium-high High
Factor 1 PPP 2 Poor 1 Poor No poor GGG
Factor 2 (GPP, MPP) (GGP, GMP, (GGM, GMM,
Factor 3 MMP) MMM)
2.3.2 Low Medium-low Medium Medium-high High
Factor 1 
Factor 2 
Factor 3
(* particular factor)
PPP Poor*
(+ GG, GM, 
GP, MM, MP)
Moderate* 
(+ GG, GM, 
GP, MM, 
MP, PP)
Good* 
(+GM, GP, 
MM, MP, PP)
GGG
G = good, M = moderate, P = poor
4.4.3 Comparing Normative with Socio-Dental Needs
Finally, the study compared different levels of dental treatment needs obtained from the 
integrative results. A null hypothesis comparing needs at the first level to those at the last 
level of the model was tested:
Null hypothesis: “the proportion of children with high propensity treatment need, assessed 
by the new system, will be the same as that of normative need”.
Ho: Pa = Po
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Alternative hypothesis: “the proportion of children with high propensity treatment need, 
assessed by the new system, will be smaller than that of normative need”.
Ha: Pa < Po
Po: The proportion of normative treatment need 
Pa: The proportion of high propensity treatment need
The data were categorical variables (need/ no-need) calculated from the same sample 
group, thus, the McNemar statistical test was used.
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CHAPTER 5 
DEVELOPING AND EVALUATING 
THE CHILD-OIDP INDEX: 
RESULTS AND DISCUSSION
This chapter refers to the process of developing the CHILD-OIDP from the original OIDP 
index. The process involved the pilot study when the original OIDP was modified and the 
final version (CHILD-OIDP) evaluated, and the main study for the re-evaluation of the 
CHILD-OIDP index. Steps for the modification in the pilot study and psychometric 
properties are described. Then, results of the re-evaluation are presented, and the 
psychometric properties of the index are discussed. The development and evaluation of the 
CHILD-OIDP index is the precondition for developing a socio-dental need assessment 
system (the main aim of this thesis), and its results do not affect results of socio-dental need 
assessments in other chapters. Therefore, the discussion of the CHILD-OIDP index is also 
presented in this chapter.
5.1 Study participants
Throughout the pilot study, the index was developed and evaluated on a total of 513 
children in the final year of six primary schools. There were 30 children in each test and 
116 children in the final test.
In the main study, the sample size was 1100 (mean age 11.3 years), 97.7% of the total 
number of children in the area. Furthermore, about 10% of the study sample were randomly 
selected and re-interviewed for establishing external reliability of the index.
5.2 Development of the index and evaluation of its psychometric properties
The pilot study found that there was a need to modify the original version of OIDP index 
(Adulyanon & Sheiham, 1997), in order to obtain maximum validity and reliability and 
practicality when used with Thai children. The modification included adjusting the 
language, changing the sequence of questions, simplifying index scales and shortening the
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recall period. When the index had been validated, pictures of performances were developed 
and tested in order to make the interview more practical (Appendix 4). Furthermore, the 
modification process evaluated the usefulness of including all nine items in the index. Step 
by step testing of psychometric properties and the modification process of the index are 
now described in more detail.
5.2.1 Face, content validity and external reliability tests
5.2.1.1 Adjusting the language of the original OIDP
Testing the face and content validity was carried out on individuals and panels of children, 
and with consultations of experts in primary schoolchildren. The language was simplified 
and made less official. Performances were explained by giving examples specific to 
children. The wording was modified several times until it was certain that there was no 
problem due to language. The validity of the wording modifications was verified by experts 
in the use of the OIDP index in both languages (Thai and English), in order to ensure the 
conceptual and functional equivalence of the index Further improvement in the external 
reliability of the index was expected from other types of modifications.
5.2.1.2 Changing the sequence of questions
Children had difficulties understanding and answering the first question of the original 
OIDP interview (“have problems with your mouth and teeth caused you any difficulty 
in...(performance)...?”). Frequently, positive answers did not relate to oral health. 
Similarly, negative answers were changed when they were specifically asked about their 
oral problems. Wording modifications could not significantly reduce this problem.
The study changed the order of the questions. Children were first asked the fourth question 
of the original version of the OIDP questionnaire. They were given a list of common oral 
problems occurring in this age group, and were asked whether they had experienced them 
during a specific period of time. Then, individual interviews were conducted to investigate 
any difficulty in daily life caused by problems they had marked on their lists. This approach 
improved the validity of the index.
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5.2.1.3 Simplifying severity and frequency scales
By using the original 0-5 Likert type scales of the index, many children gave different 
answers when the interviews were repeated, unless impacts were extremely low or 
extremely high. Therefore, external reliability was low. The 0-5 scales were changed into 0- 
3 scales on the computer, by grouping together scores of 1 and 2, and scores of 4 and 5. 
There was an improvement of external reliability. In addition, a pilot study using 0-3 scale 
was carried out and had better reliability (Table 5.1). Therefore, Likert type scales of 0-3 
were used in the main study.
5.2.1.4 Shortening the recall period
In the pilot study, most children gave ‘poor memory’ as a reason when they realised that 
their re-interview answers were not the same as their previous answers. Moreover, 
problems occurring during the beginning of the six months were frequently missed when 
the interviews were repeated. Therefore, a study comparing six months and three months 
recall periods was carried out on two camparable groups of 30 children. The interviews 
were repeated ten days later. Kappa statistic test improved in the group asked about events 
over a three month recall period (Table 5.1).
5.2.1.5 Using pictures of performances as interview aids
As a result of the aforementioned modification process, the index was excellent in terms of 
face and content validity, as well as external reliability (Table 5.1). A further modification, 
aiming at reducing the time burden of the interview on children and improving their 
enjoyment, was considered. Eighteen pictures of nine performances, a positive and a 
negative picture for each performance, were developed to use as aids for the interview. The 
pictures were tested on individuals and panels of children, and approved by experts. The 
effect of using pictures was assessed in a comparative study. Two comparable groups of 30 
children were interviewed and re-interviewed ten days later. The pictures were shown in 
both interviews of the first group, but only in the first interviews of the second group. The 
practicality of using pictures helped children’s participation and preference, as well as 
shortening the time to complete interviews. Almost all children preferred the interviews 
with pictures, regardless of whether they were positive or negative, or when both types of 
pictures were shown. The average time of 20 minutes for each interview without pictures
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was improved to 10 minutes when using pictures. As a result, it reduced fatigue and 
uncertainty, thus increasing the quality of interviews.
Table 5.1: External reliability of the modified OIDP index.
The modified OIDP index Weighted Kappa
Pilot study
- Adjusting the language of the original OIDP (N=30) 0.77
- Simplifying severity and frequency scales (N=29) 0.88
- Shortening the recall period (N=26) 0.89
- Using pictures of performances as interview aids (N=59) 0.93
- Confirmed test (the CHILD-OIDP with picture aids) (N=57) 0.93
Main study
- The CHILD-OIDP with picture aids (N=90) 0.91
5.2.2 Internal reliability analysis
The results of this analysis showed the homogeneity of items (Table 5.2). There were no 
negative correlations between the items, except from the correlation between performances 
of ‘doing light physical activity’ and ‘speaking clearly’. The corrected item-total correlation 
coefficients were between 0.3-0.7. Cronbach’s alpha coefficient was 0.80 and the 
Standardised alpha was 0.82. The alpha coefficients did not increase when any of the items 
was deleted.
However, the homogeneity of the performance ‘doing light physical activity’ was 
questionable. It had negative correlation with ‘speaking clearly’ and very low correlation 
with ‘cleaning the mouth’. The corrected item-total correlation coefficient was the lowest 
(0.34). Cronbach’s alpha, when the item was deleted, was higher than when all other items 
were deleted.
Internal reliability analysis was tested again on the same data set excluding the performance 
on ‘doing light physical activity’. Results of the eight item-scales were similar to the 
previous scales, regardless of the inclusion of this item. There was no negative correlation 
between any of the items. The corrected item-total correlation coefficients were between 
0.4-0.7. Cronbach’s alpha coefficient was 0.80, Standardised alpha was 0.82 and did not 
increase when any item was deleted. Thus, the final version of the index consists of eight 
performances.
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Table 5.2: Psychometric properties of the CHILD-OIDP index in the pilot study; Internal 
reliability analysis: Items Correlation Matrix, Corrected Item-Total Correlation, Alpha, 
Standardised alpha and Alpha if item deleted (N=l 16).
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1. Eating 1.00
2. Speaking 0.36 1.00
3. Cleaning 0.57 0.37 1.00
4. Doing activity 0.29 -0.10 0.03 1.00
5. Sleeping 0.28 0.28 0.27 0.38 1.00
6. Emotion 0.46 0.40 0.40 0.43 0.58 1.00
7. Smiling 0.58 0.18 0.36 0.18 0.20 0.40 1.00
8. Study 0.20 0.31 0.23 0.34 0.43 0.48 0.07 1.00
9. Social contact 0.39 0.13 0.36 0.34 0.53 0.55 0.44 0.24 1.00
Performances* Corrected Item-Total Correlation_______ Alpha if Item Deleted
Eating 0.67 0.75
Speaking 0.39 0.79
Cleaning 0.55 0.77
Doing activity 0.34 0.80
Sleeping 0.51 0.78
Emotion 0.70 0.75
Smiling 0.51 0.79
Study 0.39 0.79
Social contact 0.59 0.77
Alpha 0.80
Standardised alpha___________________________________________0.82
* Performance Codes of the original 9 item-OIDP index:
1. Eating your food (e.g. meal, ice-cream)
2. Speaking clearly
3. Cleaning your mouth (e.g. rinsing your mouth, brushing your teeth)
4. Doing light physical activity (e.g. walking, running, playing, doing light housework)
5. Sleeping and relaxing (e.g. reading comic book, watching television)
6. Maintaining your usual emotional state without being irritable
7. Smiling, laughing and showing your teeth without embarrassment
8. Carry out your schoolwork (e.g. going to school, learning in class, doing your homework)
9. Contact with people (e.g. going out with friend, going to friend’s house)
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5.2.3 Validity test
Concurrent validity was assessed by testing the CHILD-OIDP index against two subjective 
perceptions; perceived oral treatment need and perceived oral problems (Table 5.3). The 
relationships between the CHILD-OIDP index and both subjective measures were strongly 
significant (p<0.001). The instrument discriminated clearly between children who had and 
did not have perceived oral treatment needs, and children who had different perceptions of 
overall oral problems.
Table 5.3: Psychometric properties of the CHILD-OIDP index in the pilot study; 
Concurrent validity (N=l 16).
Variables/ categories Median (impact scores) P value
Perceived oral treatment need
- No 5.6
- Yes 18.1 <0.001*
Perceived oral problems 
- None/ little 5.6
Moderate 13.9 <0.001**
Severe 33.3
* Mann-Whitney Test
** Kruskal-Wallis Test
5.3 Re-evaluation of psychometric properties of the CHILD-OIDP index
The psychometric properties of the CHILD-OIDP index were re-evaluated in the main 
study (Tables 5.1, 5.4 and 5.5). Weighted kappa was 0.91 indicating excellent reliability. 
For internal reliability, the inter-item correlation coefficients among the scores of the eight 
items were between 0.08-0.33. The corrected item-total correlations were between 0.23-
0.40. The Cronbach’s alpha was 0.60 and the standardised alpha was 0.65. The alpha was 
not higher when any item was deleted. Concurrent validity tests showed that children who 
had perceived oral treatment need had much higher oral impact scores than those who did 
not have perceived need (p<0.001), and children who thought that their overall oral 
problems were severe had much higher oral impact scores than those who perceived their 
problems as moderate and low (p<0.001).
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Table 5.4: Psychometric properties of the CHILD-OIDP index in the main study; Internal 
reliability analysis: Items Correlation Matrix, Corrected Item-Total Correlation, Alpha, 
Standardised alpha and Alpha if item deleted (N=l 100).
Performances**
1. 
Ea
tin
g
2. 
Sp
ea
ki
ng
3. 
C
le
an
in
g
4. 
Sl
ee
pi
ng
5. 
Em
ot
io
n
6. 
Sm
ili
ng
7. 
St
ud
y
8. 
So
ci
al
 
co
nt
ac
t
1. Eating 1.00
2. Speaking 0.12 1.00
3. Cleaning 0.25 0.11 1.00
4. Sleeping 0.20 0.24 0.11 1.00
5. Emotion 0.28 0.16 0.19 0.20 1.00
6. Smiling 0.14 0.08 0.21 0.08 0.21 1.00
7. Study 0.25 0.16 0.17 0.33 0.17 0.08 1.00
8. Social contact 0.20 0.17 0.14 0.24 0.29 0.25 0.31 1.00
Performances** Corrected Item- Total Correlation Alpha if Item Deleted
Eating 0.37 0.55
Speaking 0.23 0.59
Cleaning 0.32 0.56
Sleeping 0.31 0.58
Emotion 0.39 0.54
Smiling 0.27 0.60
Study 0.34 0.58
Social contact 0.40 0.57
Alpha
Standardised item alpha
0.60
0.65
** Performance Codes of the CHILD-OIDP index:
1. Eating your food (e.g. meal, ice-cream)
2. Speaking clearly
3. Cleaning your mouth (e.g. rinsing your mouth, brushing your teeth)
4. Sleeping and relaxing (e.g. reading comic book, watching television)
5. Maintaining your usual emotional state without being irritable
6. Smiling, laughing and showing your teeth without embarrassment
7. Carry out your schoolwork (e.g. going to school, learning in class, doing your homework)
8. Contact with people (e.g. going out with friend, going to friend’s house)
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Table 5.5: Psychometric properties of the CHILD-OIDP index in the main study; 
Concurrent validity (N=l 100).
Variables/ categories Median (impact scores) P value
Perceived oral treatment need
- No 4.2
- Yes 9.7 <0.001*
Perceived oral health problems 
- None/ little 2.8
- Moderate 9.7 <0.001**
Severe 22.9
* Mann-Whitney Test
** Kruskal-Wallis Test
5.4 Discussion
The validity and reliability of the CHILD-OIDP index improved throughout the pilot study. 
During the process of modifying the index, as well as using pictures as interview aids, step- 
by-step tests were carried out on about 30 children in each case; this is higher than the 
numbers suggested for preliminary tests (Stewart et al., 1992; Bowling, 1997b). They 
showed signs of improvement through statistical tests and observation. In the final step, the 
index was validated on 116 children, which is in the range of 50-200 recommended by 
Stewart et al. (1992) and was more than other studies of quality of life measures (Carpay et 
al., 1996; Sabazetal., 2000).
In addition to the successful improvement of face validity, changing the sequence of 
questions also highlights the theoretical framework of socio-dental needs of this study. The 
assessment of socio-dental needs begins with the normative assessment of oral 
impairments, then goes through the stage of integration, where oral impact is combined. 
The interview of CHILD-OIDP firstly requires the subjective assessment of oral 
impairments before calculating the impact scores. Thus, the index subjectively functions in 
the same direction as the socio-dental needs system.
The modifications of the index were based on children’s capability, in relation to their 
intellectual, cognitive and language development, as well as their memory ability. 
Consequently, the CHILD-OIDP is different from the original OIDP in terms of the 
sequence of the questions, the Likert type scales of severity and frequency and the recall 
memory period. However, the overall concept remains the same as the original OIDP.
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In the CHILD-OIDP, the order of the questions was changed because the first question of 
the original index is beyond the capability and understanding of many 11-12-year-olds 
(Berk, 2000; Amsel & Byrnes, 2002). It is rather complex containing two important and 
distinct concepts; whether the respondent has had any problem with his/her mouth and 
whether the problem has caused any difficulty in... (performance)... . According to Piaget’s 
theory of cognitive development (Inhelder & Piaget, 1958), the majority of the study 
sample is at the stage of ‘concrete operational thinking’ when one important limitation is 
complex abstract thought. Children at this stage will work out the logic of each problem 
separately, and be able to coordinate the relationship between concrete elements. However, 
they would find it difficult when the examples were changed into abstract thought. 
Likewise, complex language, clauses or conditional sentences do not become common until 
the age of 11-12 years (Owen, 1996). Therefore, the first part of the interview focused 
children’s attention on their mouth and teeth. Then, using their answers of oral problems, a 
further investigation of any difficulty in daily life was carried out.
The time frame for the original OIDP index is six months which was considered to be 
appropriate for commonly occurring oral conditions (Adulyanon & Sheiham, 1997). 
However, many children had experienced impacts lasting a short time and had trouble 
recalling whether they had occurred in the past six months. There is no study documenting 
the time period that children remember events. However, the memory capacity of children 
is not comparable to adults until the end of primary school (Greig & Taylor, 1999). The 
three months recall period used in the CHILD-OIDP is also used in another child OHRQoL 
measure (Jokovic et al., 2002) and a measure of family impact of children oral health 
(Locker et al., 2002).
In addition to the verbal interview modifications, the use of pictures of performances made 
the index very easy to use with children. This innovation not only makes the index more 
practical in general, but is also considered as a very important technique in interviewing 
children (Greig & Taylor, 1999). The picture aids allow flexible adaptation to suit the 
children’s competence, assist motivation and reduce anxiety. Pictures need to be 
appropriate to a specific age and cultural group, and ensure that they do not deviate from 
the meanings of performances. Pictures were also used in some general health measures. 
Since many health measurement scales contain lots of information in order to incorporate
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multiple dimensions of health, the measures require long interviews and are costly (Rowan, 
1994). Consequently, an attempt to reduce costs and make the interview more practical to 
use led to the development of pictures in some studies. For example, the COOP chart 
(Nelson et al., 1990; Beaufait et al., 1992; Wasson et al., 1992; Bruusgaard et al., 1993) 
contains a shorter questionnaire with pictures of performances. It can reduce the respondent 
burden substantially while the loss of information is very minor compared with the longer 
measure (Rowan, 1994). In the dental health field, there was concern about the high costs 
of interviews which contributed to recent developments of short-form oral health-related 
quality of life scales (Slade, 1997a; Locker & Allen, 2002; Masalu & Astrom, 2003). 
However, the use of pictures is rarely adopted.
The evaluation of psychometric properties of CHILD-OIDP in the pilot study and the main 
study showed similar results. The index is a valid and reliable measure to be used on Thai 
children. The results in the pilot and main study showed excellent levels in terms of face, 
content and concurrent validity as well as external reliability. The weighted kappa was 
excellent (>0.90), and the relationships between oral impact scores and perceived oral 
treatment needs, as well as perceived oral problems, were strongly significant (p<0.001).
Through the internal reliability analysis, the exclusion of ‘doing light physical activity’ 
item was indicated in the pilot study, because of marginal homogeneity. Consequently, the 
eight items index was evaluated again and presented excellent homogeneity. The result 
corresponded to previous studies of evaluation of the OIDP index (Adulyanon & Sheiham, 
1997; Tsakos et al., 2001) that suggested excluding this item according to the internal 
reliability tests. All inter-item correlations were positive and no correlation was high 
enough for any item to be redundant. All corrected item-total correlations were above the 
minimum recommended level of 0.20 for including an item in a scale (Streiner & Norman, 
2000). Furthermore, the standardised Cronbach’s alpha of 0.82 was higher than all 
recommended minimum levels (Cronbach et al., 1972; Helmstater, 1976; Nunnally, 1978; 
Kline, 1993) and it did not increase when an item was deleted. Thus, the final version of the 
index, consisting of eight items, was used in the main study. In the main study, the results 
of inter-item, corrected item-total correlations and alpha when item was deleted were 
similar to those in the pilot study, but the standardised alpha was slightly lower at 0.65. 
This value might be questioned regarding a recommended level of 0.7 by some authors
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(Nunnally, 1978; Kline, 1993). However, it was far higher than 0.5; an indicative level for 
non-homogeneous scales (Bowling, 1997a). The lower Cronbach’s alpha in the main study 
can be explained by the size of the sample and the nature of health measurement scale 
(skewed distribution of values). As a result, the value of Cronbach’s alpha is likely to be 
smaller in a large community sample than in a small sample used to test the instrument 
(Shrout & Yager, 1989; Stewart et al., 1992; Streiner & Norman, 2000). In any case, alpha 
is not a perfect indicator of reliability as it tends to underestimate the reliability of 
multidimensional scales (Shrout & Yager, 1989). Thus, lower values can be expected from 
health-related measures. In additon, the value will be lower, when there is a small number 
of items (less than 10) in a scale (Shrout & Yager, 1989; Ware et al., 1981; Stewart et al., 
1992; Brooks, 1995; Streiner & Norman, 2000; Pallant, 2001). A higher recommended 
level of 0.7 can be achieved by increasing the number of items, even though the 
correlations among items are the same (Streiner & Norman, 2000; McDowell & Newell, 
1996; Hays et al., 1998). On the other hand, a scale with a larger number of items is 
expected to have higher alpha value, but is questioned in relation to the practicality and 
costs of interviews. Furthermore, the analysis of internal reliability has an implication on 
the assessment of validity; lower level of reliability implies the lower level of validity of 
the index. This positive relationship between internal; reliability and validity cannot be 
applied to the value of Cronbach’s alpha unless the scale is extremely unreliable. Shrout 
and Yager (1989) clearly showed that in any case where the alpha decreased but remained 
in the acceptable level, the validity of the index is not significantly changed. Consequently, 
Cronbach’s alpha is a useful but not the only indicator o f reliability. Therefore, guidelines 
or rules of thumb concerning internal reliability do not specify Cronbach’s alpha value, but 
consider the overall results of the analysis (Ware et al., 1981; Streiner & Norman, 2000).
In summary, it can be concluded, based on the study’s findings, that the CHILD-OIDP 
index is a valid and reliable, as well as practical, measure of oral health-related quality of 
life in 12-year-old children. It has a sound theoretical framework and good psychometric 
properties. Moreover, it is a short and enjoyable questionnaire, and relatively quick to 
administer. The index is appropriate to use for evaluating socio-dental outcomes in Thai 
children. Importantly, it has potential to be integrated into the system of socio-dental needs 
assessment of this study.
CHAPTER 6 -  SAMPLE AND NORMATIVE NEEDS 132
CHAPTER 6 
DESCRIPTIVE RESULTS: 
SAMPLE CHARACTERISTICS AND NORMATIVE NEEDS
This chapter presents the descriptive results of the study in relation t o 1 sample 
characteristics and normative dental treatment needs. Normative treatment needs are 
presented in terms of overall treatment needs, summary of specific needs for each type of 
treatment and details of each type of treatment need. This descriptive information illustrates 
the basic oral health status of the study sample.
6.1 Sample socio-demographic characteristics
Suphanburi is a relatively small Thai province. There are seven primary schools (three 
municipal, two state and two private schools) with a total number of 1126 grade 6 children 
(academic year 2002) in the municipal area. Therefore, this study included the total grade 6 
child population in the municipal area of Suphanburi province as the study sample.
1101 children, 97.8% of the total number of children in the area, returned positive consent 
forms approved by their parents and participated in the study. 1034 children, 91.9% of the 
total number of children, from all three types of schools in the area, completed all three 
stages of the survey (oral examination, subjective interviews and behaviour questionnaires) 
(Table 6.1). The other 67 children were interviewed or completed the questionnaires, but 
did not take part in the oral examination. Data analysis included only complete cases 
(n=1034). Data from cases who did not take part in all stages, were used in the testing of 
psychometric properties of measures (1100 children for the subjective interview, and 1099 
children for the behaviour questionnaires).
In terms of the socio-demographic breakdown of the sample, the number of males (52.4%) 
was slightly more than females (47.6%). Age ranged from 10 to 15 years, with median and 
mean ages 11.0 and 11.3 years respectively. The highest percentage of father’s occupations
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was agricultural work or labourer (34.5%), while that of mother’s was business sector 
related work (38.6%) (Table 6.2).
Table 6.1: Study sample, by type of school in Suphanburi province.
Grade 6 children Municipal
schools
State schools Private
schools
Total
Total number of children 341 (30.3%) 650 (57.7%) 135 (12.0%) 1126(100.0%)
Approval for participation 
Response rate
322
(94.4%)
649
(99.7%)
130
(96.3%)
1101
(97.8%)
Cases completing all 
stages
303 (29.3%) 614(59.4%) 117(11.3%) 1034(100.0%)
Table 6.2: Demographic information of the sample, by age, sex and occupation o f parents 
(n=1034).
Demographic information Percent
Sex Male 52.4
Female 47.6
Age 10-11 70.5
12-15 29.5
Median age =11.0
Mean age = 11.3
Occupation*:
Father Group 1, government organisation 27.5
Group 2, business sector 30.5
Group 3, agricultural/labour 34.5
Group 4, non-worker 2.1
Group 9, do not have male guardian 5.4
Mother Group 1, government organisation 21.1
Group 2, business sector 38.6
Group 3, agricultural/labour 24.5
Group 4, non-worker 14.9
Group 9, do not have female guardian 1.0
* see classification of occupations in Appendix 2.
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6.2 Normative treatment needs: overall needs
Overall normative treatment needs of the study sample are shown in Table 6.3. Almost all 
children (99.5%) had some normative dental treatment need; only 0.5% had no need for any 
type of treatment or had a borderline orthodontic need only. The highest percentage of 
children (33.3%) had three types of normative need (Table 6.3).
Table 6.3: Overall normative treatment needs of 1034 grade 6 children.
Overall normative dental treatment need Percent
No need for any type of treatment 0.4
Borderline need for orthodontic treatment only 0.1
Need any type of treatment 1 type of need 19.9
2 types 33.3
3 types 28.8
4 types 12.9
5 types or more 4.6
Total 99.5
6.3 Normative treatment needs: specific types of treatment
Normative treatment needs were assessed separately for seven types of treatment. They are:
1. Needs for treating dental caries
2. Needs for treating dental injuries
3. Needs for treating enamel defects and dental anomalies
4. Needs for periodontal treatment
5. Needs for orthodontic treatment
6. Needs for prosthodontic treatment
7. Needs for immediate treatment
The needs for each type of treatment are summarized in Table 6.4, and presented in details 
by type of treatment later. The most common normative need was for oral hygiene 
instruction (OHI) (97.0%) and perioodontal scaling plus OHI (84.4%). Next was the need 
for treating dental caries (43.2%). Treatments of enamel defects and dental anomalies 
(24.9%) and dental injuries (22.4%) were of relatively lower prevalence. The lowest 
prevalence was associated with a need for prosthodontic care (3.2%). Unsurprisingly, 
considering the high level of unmet need, 23.0% needed immediate care.
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Table 6.4: A summary of normative treatment needs, for seven types of treatment in 1034 
grade 6 children.
Normative treatm ent needs Percent
Needs for treating dental caries Need any type of treatment 43.2
Need filling 41.5
Need crown 4.6
Need pulp care and restoration 4.2
Need extraction 2.6
Needs for treating dental injuries Need any type of treatment 22.4
Need etching and bonding 1.1
Need smoothening 6.0
Need filling 16.2
Need pulp care and crown 0.3
Needs for treating enamel defects Need any type of treatment 24.9
and dental anomalies Need polishing 20.4
Need bleaching 2.1
Need filling 2.1
Need veneer and crown 1.0
Needs for periodontal treatment Need oral hygiene instruction (OHI) 97.0
(CPI) Need perioodontal scaling + OHI 84.4
Needs for orthodontic treatment Need 35.0
(IOTN) Borderline need 27.8
No need 37.2
Needs for prosthodontic treatment Need new removable denture 3.2
Need new fixed denture 0.0
Need denture repair 0.0
Needs for immediate treatment 23.0
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6.3.1 Normative needs for treating dental caries
Dental caries status
43.1% of the study sample was caries free while 56.9% had experienced caries. Dental 
caries status in terms o f caries free/caries experience and DMFT is shown in Table 6.5. 
DMFT scores of the sample ranged from 0 to 12 with mean (± sd) score of 1.5 (± 1.8) 
(Figure 6.1).
Table 6.5: Dental caries status of 1034, grade 6 children.
Caries status DMFT Percent
Caries free 0 43.1
Caries experience 1 or more 56.9
Range 0-12
Percentile 25th 0
Percentile 50th (median) 1
Percentile 75th 2
Mean (SD) 1.5 (1.8)
48
39
29
19
10
Std. Dev = 1.77
M ean = 1.5
N = 1034.000
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Figure 6.1: Frequency distribution of DMFT scores of 1034, grade 6 children.
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Normative treatment need
Normative treatment needs included needs for treating carious teeth, as well as restorations 
needing replacement (secondary caries, faulty or discoloured restorations). In total, 43.2% 
of the sample had treatment needs. Numbers of teeth with treatment needs in each child 
ranged from 0 to 13 teeth, with a mean (± sd) of 1 (± 1.5) tooth. For children with treatment 
needs, a median and mean (± sd) numbers of teeth requiring treatment in each child were
2.0 and 2.3 (± 1.5) respectively. The total numbers of teeth needing treatments were 97.7 
teeth, for every 100 children; 226.2 teeth for every 100 children with needs. In terms of 
type of treatment, the majority of children with needs had a need for fillings (96.1%), 
mostly one surface fillings (86.3%). 10.4%, 9.7% and 6.0% of those with normative needs 
had needs for crowns, pulp care and extractions respectively. For every 100 children with 
needs, 195.5 fillings (all types), 12.8 crowns, 11.2 pulp treatment and 6.7 extractions were 
needed (Table 6.6).
Table 6.6: Normative needs for treating dental caries in 1034, grade 6 children.
Normative treatm ent need
N Teeth
%
sample
% children 
with needs
per 100 
children
per 100 children 
with needs
No need 56.8
Need: 1 tooth 17.5 40.5
number of teeth 2 teeth 11.6 26.9
3 teeth 6.6 15.3
4 teeth or more 7.6 17.4
Mean (± sd) 1.0 (±1.5) 2.3 (±1.5)
Median 0.0 2.0
Need: 1 surface filling 37.3 86.3 65.7 152.1
type of treatments 2 surface filling 11.5 26.6 16.6 38.3
3/more surface 1.9 4.9 2.2 5.1
filling
Total filling 41.5 96.1 84.5 195.5
Crown 4.6 10.4 5.5 12.8
Pulp care 4.2 9.7 4.8 11.2
Extraction 2.6 6.0 2.9 6.7
Total need 43.2 100.0 97.7 226.2
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6.3.2 Normative needs for treating dental injuries
Dental injury status
Four upper and four lower anterior teeth were examined for direct treatment needs for 
dental injuries. 40.7% of the sample had dental injuries. The number of tramatised teeth in 
each child ranged from 0 to 8 teeth, with an exception of 7 teeth. For children who had 
dental injuries, the proportion by the number of traumatised teeth consisted mainly of one 
traumatised tooth (24.2% of sample), followed by two (11.3%) and three traumatised teeth 
(3.3%). A median and mean (± sd) number of traumatised teeth of the sample was 0.0 and 
0.7 (± 1.0) tooth respectively. In terms of type of dental injuries, enamel fracture was of the 
highest prevalence, 39% of the sample involving 62.9 teeth in every 100 children. The 
prevalence of other types of dental injuries were relatively low; crack line was 1.2%, 
enamel-dentine fracture was 1.3% and enamel-dentine-pulp fracture was 0.3% of the 
sample. In total, there were 65.9 traumatised teeth in every 100 children (Table 6.7).
Table 6.7: Dental injury status of 1034, grade 6 children.
Dental injuries status N Number of teeth
(% sample) (per 100 children)
No dental injury 59.3
Dental injuries: number of traumatised teeth:
1 24.2
2 11.3
3 3.3
4 1.5
5 0.1
6 0.1
8 0.3
Mean (± sd) 0.7 (±1.0)
Median 0.0
Dental injuries: type of injuries:
Crack line 1.2 1.4
Enamel fracture 39.0 62.9
Enamel-dentine fracture 1.3 1.3
Enamel-dentine-pulp fracture 0.3 0.3
Total dental injuries 40.7 65.9.
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Normative treatment need
22.4% of the sample had treatment needs for dental injuries. Numbers of teeth requiring 
treatments in each child ranged from 0 to 4 teeth, with a mean (± sd) of 0.3 (± 0.6) tooth. 
For children with treatment needs, the majority of them (74.1%) had needs for treating only 
one traumatised tooth. A median and mean (± sd) numbers of teeth requiring treatment in 
each child were 0.6 and 1.3 (± 0.6) respectively. In terms of type of treatment, the majority 
of children with needs required fillings (72.0%) for 94.0 teeth, followed by smoothening 
(26.7%) for 32.3 teeth. The numbers of teeth requiring etching & bonding and pulp care & 
crown were relatively low, 6.0 and 1.3 teeth, for every 100 children with needs, 
respectively. Overall, 30.0 teeth needed treatments for every 100 children, or 133.6 teeth 
for every 100 children with needs (Table 6.8).
Table 6.8: Normative needs for treating dental injuries, in 1034, grade 6 children.
Normative treatm ent need
N Teeth
%
sample
% children 
with needs
per 100 
children
per 100 children 
with needs
No need 77.6
Need: 1 tooth 16.6 74.1
number of teeth 2 teeth 4.4 19.4
3 teeth 1.2 5.2
4 teeth 0.3 1.3
Mean (± sd) 0.3 (±0.6) 1.3 (±0.6)
Median 0.0 0.6
Need: Etching&bonding 1.1 4.7 1.4 6.0
type of treatments Smoothening 6.0 26.7 7.3 32.3
Filling 16.2 72.0 21.1 94.0
E fx.* 14.9 66.4 19.6 87.5
D/P fx.** 1.3 5.6 1.5 6.5
Pulp care&crown 0.3 1.3 0.3 1.3
Total need 22.4 100.0 30.0 133.6
* Fracture involved enamel only
** Fractures involved dentine, or dentine and pulp
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6.3.3 Normative needs for treating enamel defects and dental anomalies
Normative treatment need
Normative treatment needs were directly planned for defects of enamel surfaces (including 
extrinsic and intrinsic defects) and abnormality of tooth shape, in eight upper anterior teeth. 
24.9% of the sample had a treatment need. The numbers of teeth with treatment needs in 
each child ranged from 0 to 8 teeth, with a median of 0.0 and mean (± sd) of 0.9 (± 1.9) 
tooth. For children with treatment needs, the highest proportions had needs for treating four 
teeth (21.7%) and two teeth (21.3%), followed by one tooth (15.3%). A median and mean 
(± sd) number of teeth requiring treatment in each child with need were 4.0 and 3.7 (±2.1) 
respectively. In terms of type of treatment, the majority of children with needs required 
tooth polishing (81.9%). Needs for both bleaching and fillings were required for 8.4% of 
those with needs equally. Veneer/crowns were required for 4.0% of those in needs. The 
numbers of teeth requiring polishing was 301.2 teeth for every 100 children with needs. 
The numbers o f teeth requiring bleaching, fillings and veneer/crowns were 47.8, 12.1 and
11.2 teeth, for every 100 children with needs, respectively. Overall, 92.7 teeth for every 100 
children or 372.3 teeth for every 100 children with needs, needed treatments (Table 6.9).
CHAPTER 6 -  SAMPLE AND NORMATIVE NEEDS 141
Table 6.9: Normative needs for treating enamel defects and dental anomalies, in 1034, 
grade 6 children.
Normative treatm ent need
N Teeth
%
sample
% children 
with needs
per 100 
children
per 100 children 
with needs
No need 75.1
Need: 1 tooth 3.8 15.3
number of teeth 2 teeth 5.3 21.3
3 teeth 2.8 11.3
4 teeth 5.4 21.7
5 teeth 2.6 10.5
6 teeth 1.7 6.9
7teeth 0.8 3.3
8 teeth 2.4 9.7
Mean (± sd) 0.9 (±1.9) 3.7 (±2.1)
Median 0.0 4.0
Need: Polishing 20.4 81.9 75.0 301.2
type of treatments Bleaching 2.1 8.4 11.9 47.8
Filling 2.1 8.4 3.0 12.1
Veneer/crown 1.0 4.0 2.8 11.2
Total need 24.9 100.0 92.7 372.3
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6.3.4 Normative needs for periodontal treatm ent
Periodontal status
Only 3.0% of the sample were periodontally healthy. Almost all children (95.4%) had 
bleeding on probing; 82.5% had calculus with the presence of bleeding on probing and 
1.6% had calculus without bleeding. Only 3.6% had shallow periodontal pockets; 3.4% 
with the presence of calculus. 84.4% of the sample had either calculus or shallow 
periodontal pockets. Overall, calculus and shallow periodontal pockets were present in 
285.9 sextants for every 100 children, with a mean (± sd) and median numbers o f sextants 
of 2.8 (± 1.9) and 3.0 respectively (Table 6.10).
Table 6.10: Periodontal status of 1034, grade 6 children.
Periodontal status N
(% sample)
Normal periodontal status 3.0
Bleeding on probing
Bleeding on probing only 12.6
Bleeding with calculus or periodontal pockets 82.8
Total 95.4
Calculus
Calculus without bleeding on probing 1.6
Calculus with bleeding on probing 82.5
Calculus without periodontal pocket 80)7
Calculus with periodontal pocket 3.4
Total 84.1
Periodontal pocket
Periodontal pocket with calculus 3.4
Periodontal pocket without calculus 0.2
Total 3.6
Calculus or shallow periodontal pocket
1 sextant 11.7
2 sextants 15.1
3 sextants 14.9
4 sextants 20.6
5 sextants 15.4
6 sextants 6.7
Mean (± sd) = 2.8 (± 1.9)
Median =3.0
Total 84.4 %
(285.9 sextants)
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Normative periodontal treatment need
Normative periodontal treatment needs were assessed according to the presence of 
bleeding, calculus and shallow periodontal pockets. Almost all children (97.0% of sample) 
needed periodontal treatment. The majority of those with needs (87.0%) needed oral 
hygiene instruction (OHI) and periodontal scaling, while 13.0% needed OHI only. On 
average, scaling was required for three sextants per child. Overall, 285.9 sextants needed 
scaling for every 100 children, or 294.7 sextants per 100 children with normative treatment 
needs (Table 6.11).
Table 6.11: Normative needs for periodontal treatment in 1034, grade 6 children.
N Sextants
Periodontal treatm ent need % sample % children 
with needs
per 100 
children
per 100 children 
with needs
No need 3.0
Need:
oral hygiene instruction (OHI)
12.6 13.0
Need:
OHI + periodontal scaling
1 sextant
2 sextants
3 sextants
4 sextants
5 sextants
6 sextants
11.7 
15.1 
14.9 
20.6 
15.4
6.7
Mean (± sd) 
Median
2.8 (±1.9) 
3.0
2.9 (±1.8) 
3.0
Total 84.4 87.0 285.9 294.7
Total need 97.0 100.0 285.9 294.7 sextants
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6.3.5 Normative needs for orthodontic treatment
Malocclusion status and normative orthodontic treatment need
The sample was classified into five degrees of malocclusions and three levels of normative 
orthodontic treatment needs according to the Index of Orthodontic Treatment Need (IOTN) 
(Table 6.12). According to the IOTN, 37.2% of the sample did not have a treatment need 
(grades 1 and 2), 27.8% were in a borderline category (grade 3) and 35.0% had orthodontic 
treatment need (grades 4 and 5). Of those in needs, 79.4% were in great need (grade 4), 
while 20.6% had a very great need (Table 6.12).
Table 6.12: The Index of Orthodontic Treatment Need (IOTN) in 1034, grade 6 children.
The IOTN N
% sample % children with needs
No need Grade 1 17.8
Grade 2 19.4
37.2
Borderline need Grade 3 27.8
Need Grade 4 (great need) 27.7 79.4
Grade 5 (very great need) 7.3 20.6
35.0 100.0
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6.3.6 Normative needs for prosthodontic treatm ent
Prosthodontic status
Percentage of denture wearers was 0.3% of the sample; all of them had single dentures, in a 
good condition. 10.6% had a missing tooth or tooth that was planned for extraction (Table 
6.13).
Table 6.13: Prosthodontic status of 1034, grade 6 children.
Prosthodontic status N
(% sample)
Present denture: 1 denture
Good condition 0.3
Poor condition 0.0
Total 0.3
Missing tooth
Missing tooth, without tooth planned for extraction 8.0
Extraction planned tooth 2.6
Total 10.6
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Normative prosthodontic treatment need
3.2% of the sample had a need for prosthodontic treatment. All of the needs were for new 
removable partial dentures replacing single tooth areas. Most children with needs (90.9%) 
needed one denture, 9.1% needed two. There were 54.5% of children with needs, that 
currently needed dentures for their edentulous areas, 45.5% would need dentures after their 
teeth were extracted. Overall, 3.5 removable partial dentures were required for every 100 
children, or 109.1 dentures for every 100 children with needs (Table 6.14).
Table 6.14: Normative needs for prosthodontic treatment, in 1034, grade 6 children.
N Denture
Normative treatm ent need % sample % children per 100 per 100 children
with needs children with needs
No need 96.8
Need: new denture,
Single tooth area 3.2 100.0
1 removable 2.9 90.9
2 removable 0.3 9.1
Total removable 3.2 100.0 3.5 109.1
Bridge 0.0 0.0 0.0 0.0
For edentulous area 1.7 54.5 2.0 62.5
After extraction 1.5 45.5 1.5 46.9
Need: repair denture 0.0 0.0 0.0 0.0
Total need (dentures) 3.2 100.0 3.5 109.1
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6.3.7 Normative needs for immediate treatm ent
23.0% of the sample had immediate treatment needs, mostly (94.1% of them) had a need 
for treating one emergency condition. The majority of immediate treatment needs (81.1% 
of children with needs) were removal of retained primary tooth of which permanent tooth 
successor had been fully erupted (h). One-tenth (10.9%) of those in needs required 
treatment due to calculus on occlusal surface with the presence of gingivitis in that area (e). 
This included removal of calculus, diagnosis and treatment for a cause (e. g. extensive 
dental caries or pain on the opposite site leading to unilateral chewing). Immediate 
treatment for severe gingivitis such as necrotising ulcerative gingivitis, alveolar abscess (d) 
was required for 5.5% of those with immediate needs. The other types of immediate 
treatment need were of relatively low prevalence; 2.9% of those in needs requiring 
treatments for extensive dental caries with the presence of pulp polyp in the lesion (b), and 
with periapical dento-alveolar abscess (c). 2.1% needed removal of primary tooth that its 
root protruded from gingival mucosa (g). Immediate needs for managing severe pain and 
inflammation (a) were required for 0.4% of those in needs. None of the sample had a need 
for treating life-threatening condition, such as oral cancer or precancerous lesion (f) (Table 
6.15).
Table 6.15: Normative needs for immediate treatment, in 1034, grade 6 children.
Immediate treatm ent need % % children
sample with needs
No need 77.0
Need:
For 1 emergency condition 21.7 94.1
For 2 emergency conditions 1.3 5.9
a) Severe pain or inflammation 0.1 0.4
b) Extensive caries with the presence of pulp polyp 0.7 2.9
c) Periapical dento-alveolar abscess 0.7 2.9
d) Severe gingivitis 1.3 5.5
e) Occlusal calculus with the presence of gingivitis 2.5 10.9
f) Life-threatening condition 0.0 0.0
g) Protruding primary tooth-root causing gingival wound 0.5 2.1
h) Retained primary tooth with fully erupted successor 18.7 81.1
Total need 23.0 100.0
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CHAPTER 7 
DESCRIPTIVE RESULTS: 
PERCEIVED DENTAL TREATMENT NEEDS AND 
ORAL IMPACTS (CHILD-OIDP)
This chapter presents descriptive results in relation to subjective assessment, including 
perceived dental treatment needs and Oral Impacts on Daily Performance (CHILD-OIDP). 
General results of perceived treatment needs are described first, followed by specific results 
that relate to each type of dental treatment. Results of the CHILD-OIDP are presented in 
the same direction.
7.1 Perceived dental treatment need: overall result
58.9% of the sample had perceived dental treatment needs at the time of interviews; the 
other 41.1% did not. Most children who perceived their needs (49.1% of the sample) 
reported their need for one type of treatment, while 9.8% had perceived need for two types 
of treatments. In terms of specific types of perceived dental treatment need, the most 
frequent perceived need was for perceived malposed teeth (19.5%), followed by concern 
about colour of teeth (11.6%). Perceived needs for fillings and extractions were reported by 
5.5% and 3.6% of sample respectively. 4.7% and 3.5% did not specify types of treatment 
needed, but refered to treating toothache and decay or hole in tooth respectively (Table 
7.1).
7.2 Perceived dental treatment needs: specific result for each dental condition
Specific types of perceived dental treatment needs were further grouped in order to 
calculated perceived needs for five types of dental treatments that rely on subjective 
assessments; namely, dental injuries, enamel defect and dental anomalies, periodontal, 
orthodontic, and prosthodontic treatments (see para. 4.4.2.1.2). The most prevalent 
perceived need was for orthodontic treatment; 19.5% of the total sample, that was 33.1% of 
children with perceived needs. Next was perceived need for treatment of enamel defects 
and dental anomalies; 12.1% of sample, 20.5% of those with perceived needs. This was
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followed by perceived need for periodontal treatment (7.6% sample, 12.9% of those with 
perceived needs); perceived need for treatment of dental injuries (2.2% sample, 9.8% of 
those with perceived needs). The least prevalent perceived need was for prosthodontic 
treatment; 0.3% sample, that was 0.5% children with perceived needs (Table 7.2).
Table 7.1: Perceived dental treatment needs of 1034 grade 6 children.
Perceived dental treatment need Percentage
Do not have perceived need 41.1
Have perceived need Treating toothache 4.7
Treating sensitive teeth 3.6
Treating decay/ hole in tooth 3.5
Filling 5.5
Extraction 3.6
Treating fractured permanent teeth 2.2
Changing colour of teeth 11.6
Changing shape or size of teeth 0.6
Adjusting position of teeth 19.5
Treating deformity of mouth/ face 0.1
Treating bleeding gum 0.6
Treating swollen gum 1.3
Scaling 4.0
Treating bad breath 1.9
Denture 0.3
Treating oral ulcer 1.3
Treating pain from erupting teeth 0.6
Removing shedding primary teeth 4.1
Total 58.9
Table 7.2: Perceived dental treatment needs for specific dental conditions of 1034 grade 6 
children.
Perceived needs for specific type Prevalence Percent of children with
of treatm ent (% sample) perceived needs
Treatment for dental injuries 2.2 9.8
Treatment for enamel defect and
dental anomalies 12.1 20.5
Periodontal treatment 7.6 12.9
Orthodontic treatment 19.5 33.1
Prosthodontic treatment 0.3 0.5
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7.3 Overall Oral Impacts on Daily Performances (CHILD-OIDP)
7.3.1 Prevalence of oral impacts
89.8% of the sample experienced one or more oral impacts. The other 10.2% did not. Table
7.3 details oral impacts on eight performances of the sample (see explanation of the eight 
performances in Appendix 4). Impacts on ‘eating’ performance were the most prevalent 
(72.9%). Next in order of impacts were impacts on ‘maintaining emotion’ (58.1%), 
‘cleaning teeth’ (48.5%) and ‘smiling’ (40.1%). Impacts on ‘speaking’ were the least 
prevalent (9.9%). The total oral impact score ranged from 0 to 43 (the possible maximum 
score is 72). The median and mean impact scores were 5.5 and 6.4 (±5.3) respectively 
(Table 7.3 and Figure 7.1).
The above results refer to impacts caused by all kinds of oral impairments. However, there 
were four oral conditions included in the results of oral impacts, which did not relate to any 
type o f dental treatment needs assessed in this study. They refer to primary tooth shedding, 
space due to un-erupted permanent tooth, erupting second molar tooth and oral ulcers. Oral 
impacts related to these four conditions lasted for a short time and might require some oral 
care, but did not represent treatment needs of children according to this study’s system. 
Therefore, results of overall oral impacts were also calculated by excluding impacts caused 
by these four impairments. Thejprevalence of oral impacts estimated in this manner is more 
specific to, and better reflects, the overall treatment needs. The prevalence of overall oral 
impacts excluding the four impairments was lower and the order of prevalence of impacts 
on specific performances was also different in comparison to the initial calculation. 
According to this approach, 74.9% of the sample had experienced at least one oral impact 
in the past three months. The prevalence of impacts on ‘eating’ was highest (48.2%), 
followed by ‘maintaining emotion’ (39.8%), ‘smiling’ (35.4%), ‘cleaning teeth’ (22.3%), 
‘sleeping’ (11.1%), ‘contact people’ (10.8%) and ‘study’ (9.6%). Impacts on ‘speaking’ 
were the least prevalent (3.5%). The impact score excluding the four oral impairments 
ranged from 0 to 39 with a median and a mean impact scores 3.0 and 4.5 (± 4.9) 
respectively (Table 7.3 and Figure 7.1). The impact scores excluding the four impairments 
are used later in a comparison of overall oral impacts to normative treatment needs. It is 
also used in an integration of overall impacts with overall normative treatment needs. 
However, in the comparison between different subjective assessments (overall perceived
P
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treatment need and oral impacts), the original total impact score including all impairments 
is used.
Table 7.3: Overall oral impacts in 1034 grade 6 children; impacts including all impairments 
and excluding four impairments*.
Oral Impacts on Daily Performance Impacts Impacts
(CHILD-OIDP) including all excluding four
impairments impairments*
Prevalence of overall impacts (%) 89.8 74.9
Prevalence of impacts on performances (%)
1. Eating 72.9 48.2
2. Speaking 9.9 3.5
3. Cleaning teeth 48.5 22.3
4. Sleeping 14.7 11.1
5. Maintaining emotion 58.1 39.8
6. Smiling 40.1 35.4
7. Study 15.4 9.6
8. Contact people 12.2 10.8
Range of oral impact scores 0-43 0-39
Percentile 25th oral impact score 2.0 0.0
Percentile 50th oral impact score (median) 5.5 3.0
Percentile 50th oral impact score 9.0 7.0
Mean oral impact score (SD) 6.4 (5.3) 4.5 (4.9)
30.Or
25.0
20.0
15.0
^  30.Or
Std. Dev = 5.34 
Mean = 6.4
N = 1034.00
°o  %
■ o  o  o  o  o  o  o  
O ID P  s c o r e
25.0
20.0
15.0
Std. Dev = 4.90 
Mean = 4.5
N = 1034.00
° o  ' b .  ' b .v v o o •o o o o -o
O ID P  s c o re *
Figure 7.1: Frequency distribution of impact scores.
* Refers to oral impact scores calculated by excluding the four impairments; primary tooth shedding, space 
due to un-erupted permanent tooth, erupting second molar teeth and oral ulcers.
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7.3.2 The extent and intensity of impact, and their relationships to oral impact scores
The extent and the intensity of oral impacts are used to illustrate and classify children with 
oral impacts (see para. 4.4.2.1.1).
The extent of oral impacts ranged from zero to seven performances with impacts (PWIs). 
25.1% had zero PWI, 23.1% had one, 20.9% had two, 16.6% had three, 8.1% had four, 
3.9% had five and 1.5% had six PWIs. Only 0.8% had seven PWIs and there was none with 
eight PWIs (Table 7.4). The relationship between the extent of impacts and oral impact 
scores was examined. Children who experienced less extensive impacts were likely to have 
lower impact scores. Impact scores increased when the extent increased. For example, all 
children with impact scores of 1 had one PWI; 30.8% of those with impact scores of 2 had 
two PWIs; 12.2% of those with impact scores of 3 had three PWIs. The six PWIs were in 
children with impact scores of 8 or more, and the 7 PWIs were in those with scores above 
11. The relationship between the extent of impacts and impact scores was strongly 
significant (p<0.001) (Table 7.4).
The intensity of oral impacts of the sample ranged from none to severe (Table 7.5). 25.1% 
had none impact, 13.1% had very little, 22.3% had little, 22.1% had moderate, 15.4% had 
severe, and only 2.0% had very severe intensity of impacts. The relationship between the 
intensity of impacts and impact scores was examined. Children who experienced less 
intense impacts were likely to have lower impact scores. Impact scores increased when the 
intensity increased. For example, all children with impact scores of 1 had ‘very little’ 
intensity of impacts. 69.2% of those with impact scores of 2 had ‘little’ intensity. The ‘very 
severe’ intensity was in children who had impact scores of 8 or more. More than half 
(55.6%) of those with scores above 21 had ‘very severe’ intensity. The relationship 
between the intensity of impacts and impact scores was strongly significant (p<0.001) 
(Table 7.5).
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Table 7.4: Percentages of children, by the extent of oral health impacts, in relation to 
impact scores (N=1034).
Extent of impacts (number of performance with impacts) Total
Impact score 0 1 2 3 4 5 6 7
0 25.1 25.1
1 8.6 8.6
2 7.8 3.5 11.3
3 2.0 4.3 .9 7.2
4-5 2.7 6.0 4.7 .5 13.9
6-7 1.9 3.8 4.3 2.2 0.4 12.6
8-11 3.0 4.6 3.0 1.0 0.1 11.7
12-21 0.4 2.1 2.4 2.2 1.0 0.6 8.7
22+ 0.3 0.4 0.2 0.9
Total 25.1 23.1 20.9 16.6 8.1 3.9 1.5 0.8 100.0
0 100.0 100.0
1 100.0 100.0
2 69.2 30.8 100.0
3 28.4 59.5 12.2 100.0
4-5 19.4 43.1 34.0 3.5 100.0
6-7 15.4 30.0 33.8 17.7 3.1 100.0
8-11 25.6 39.7 25.6 8.3 0.8 100.0
12-21 4.4 24.4 27.8 25.6 11.1 6.7 100.0
22+ 33.3 44.4 22.2 100.0
p<0.001, comparison between impact score and the extent of impacts (Kruskal-Wallis Test).
Table 7.5: Percentages of children, by the intensity of oral health impacts, in relation to 
impact scores (N=1034).
Impact score ____________________ Intensity of impacts____________________  Total
None Very little Little Moderate Severe Very severe
0 25.1 25.1
1 8.6 8.6
2 3.5 7.8 11.3
3 0.9 4.3 2.0 7.2
4-5 0.1 6.9 7.0 13.9
6-7 2.8 6.8 3.0 12.6
8-11 0.6 4.6 6.4 0.1 11.7
12-21 1.6 5.6 1.5 8.7
22+ 0.4 0.5 0.9
Total 25.1 13.1 22.3 22.1 15.4 2.0 100.0
0 100.0 100.0
1 100.0 100.0
2 30.8 69.2 100.0
3 12.2 59.5 28.4 100.0
4-5 0.7 49.3 50.0 100.0
6-7 22.3 53.8 23.8 100.0
8-11 5.0 39.7 54.5 0.8 100.0
12-21 18.9 64.4 16.7 100.0
22+ 44.4 55.6 100.0
p<0.001, comparison between impact score and the intensity impacts (Kruskal-Wallis Test).
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7.4 Condition-Specific Oral Impacts on Daily Performances (CS-OIDP)
To calculate the socio-dental needs for each dental condition, it is necessary to calculate the 
impacts in relation to each dental condition (CS-OIDP). The CS-OIDP was calculated for 
five groups of treatments: dental injuries, enamel defect and dental anomalies, periodontal, 
orthodontic and prosthodontic treatments (see para. 4.4.2.1.2).
It should be noted that subjective assessments were not included in the system of treatment 
needs for treating dental caries as a progressive condition (see para. 3.3.1). However, some 
children had a need to replace faulty or discoloured restorations, without the presence of 
caries. Such cases did not relate to a progressive condition and the assessment of socio­
dental need should take into account subjective assessments in terms of impacts relating to 
‘colour of teeth’, and perceived needs for ‘changing colour of teeth’. However, very few 
children (0.8%) were in this category. Therefore, CS-OIDP and perceived treatment needs 
as well as Impact-Related Needs for dental caries were not calculated.
The highest percentage of children had impacts relating to periodontal treatment (36.2% of 
children with impacts), followed by impacts relating to orthodontic treatment (27.1%) and 
that of enamel defects and dental anomalies (24.9%). The prevalence of impacts relating to 
treatment of dental injuries was 6.2% and that of prosthodontics was only 0.9% (Table 7.6).
Table 7.6: Condition-Specific Oral Impacts on Daily Performances (CS-OIDP) in 1034 
grade 6 children.
Condition-Specific OIDP Prevalence Percent of children
(% sample) with impacts*
Treatment for dental injuries 4.6 6.2
Treatment for enamel defect and
dental anomalies 18.7 24.9
Periodontal treatment 27.1 36.2
Orthodontic treatment 20.3 27.1
Prosthodontic treatment 0.7 0.9
* impacts excluding the four impairments.
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7.4.1 CS-OIDP relating to treatm ent of dental injuries
4.6% of the sample had impacts relating to prosthodontic treatment. The CS-impacts 
affected seven performances of children, except ‘cleaning tooth’. Impacts] affected ‘eating’ 
and ‘smiling’ in 47.9% and 43.8% of children with impacts respectively; and ‘maintaining 
emotion’ in 25.0% of those with impacts. The number of performance with impacts was 
one, two or four performances in each child. 72.9% of those with impacts had one PWI, 
while 22.9% and 4.2% had two and three PWIs respectively. Intensity of impacts ranged 
from very little to very severe degrees. 27.1% of children with impacts had ‘little’ impact 
intensity, the same percentage as ‘moderate’ intensity. 25.0% had ‘severe’, 14.6% had 
‘very little’ and 6.3% had ‘very severe’ intensity of impacts (Table 7.7).
Table 7.7: Condition-Specific Oral Impacts on Daily Performances (CS-OIDP) relating to 
treatment for dental injuries (N=1034).
Impacts Prevalence Percent of children with
(% sample) CS-OIDP
No impact 95.4
Impact 4.6 100.0
Performances:
1. Eating 2.2 47.9
2. Speaking 0.3 6.3
3. Cleaning tooth 0.0 0.0
4. Sleeping 0.2 4.2
5. Maintaining emotion 1.2 25.0
6. Smiling 2.0 43.8
7. Study 0.2 4.2
8. Contact people 0.2 4.2
Extent:
1 performance 3.4 72.9
2 performances 1.1 22.9
4 performances 0.2 4.2
Intensity:
Very little 0.7 14.6
Little 1.3 27.1
Moderate 1.3 27.1
Severe 1.2 25.0
Very severe 0.3 6.3
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7.4.2 CS-OIDP relating to treatm ent of enamel defects and dental anomalies
18.7% of the sample had oral impacts relating to enamel defects and dental anomalies. The 
CS-impacts affected four performances of children, particularly ‘smiling’ (94.8% of 
children with impacts). The other three performances with impacts were ‘maintaining 
emotion’ (20.7%), ‘contact people’ (11.9%) and ‘study’ (2.6% of those with impacts). The 
numbers of performance with impacts in each child ranged from zero to four. Most of 
children who experienced impacts (74.6%) had impacts on one performance; 21.2% and 
3.6% had two and three PWIs respectively; only 0.5% had four PWIs. Intensity o f impacts 
ranged from very little to very severe degrees. 31.6% of children with impacts had 
‘moderate’ and 29.0% had ‘little’ intensity of impacts. Percentages of children with ‘very 
little’, ‘severe’ and ‘very severe’ impacts were 21.2%, 15.5%, and 2.6% respectively (Table 
7.8).
Table 7.8: Condition-Specific Oral Impacts on Daily Performances (CS-OIDP) relating to 
treatment for enamel defects and dental anomalies (N=1034).
Impacts Prevalence Percent of children with
(% sample) CS-OIDP
No impact 81.3
Impact 18.7 100.0
Performances:
1. Eating 0.0 0.0
2. Speaking 0.0 0.0
3. Cleaning tooth 0.0 0.0
4. Sleeping 0.0 0.0
5. Maintaining emotion 3.9 20.7
6. Smiling 17.7 94.8
7. Study 0.5 2.6
8. Contact people 2.2 11.9
Extent:
1 performance 13.9 74.6
2 performances 4.0 21.2
3 performances 0.7 3.6
4 performances 0.1 0.5
Intensity:
Very little 4.0 21.2
Little 5.4 29.0
Moderate 5.9 31.6
Severe 2.9 15.5
Very severe 0.5 2.6
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7.4.3 CS-OIDP relating to periodontal treatm ent
27.1% of the sample had oral impacts relating to periodontal treatments. Impacts were 
experienced in all eight performances, mostly a performance of ‘cleaning tooth’ (66.8% of 
those with impacts). Impacts on ‘maintaining emotion’ and ‘contact people’ were perceived 
by 33.6% and 13.9% of those with impacts respectively. Numbers of performance with 
impacts in each child ranged from zero to five. For children who experienced CS-impacts, 
the majority (75.4%) had impacts on one performance, 17.1% had two, 5.4% had three and
1.4% had four PWIs; only 0.7% had five PWIs. Intensity of impacts ranged from very little 
to very severe degrees. Percentages of children who had impacts at ‘very little’, ‘little’, 
moderate’ and ‘severe’ intensity 31.4%, 36.4%, 21.4% and 9.6% respectively. Only 1.1% 
of children with impacts had a ‘very severe’ degree of intensity (Table 7.9).
Table 7.9: Condition-Specific Oral Impacts on Daily Performances (CS-OIDP) relating to 
periodontal treatments (N=1034).
Impacts Prevalence Percent of children with
(% sample) CS-OIDP
No impact 72.9
Impact 27.1 100.0
Performances:
1. Eating 2.2 8.2
2. Speaking 0.3 1.1
3. Cleaning tooth 18.1 66.8
4. Sleeping 1.1 3.9
5. Maintaining emotion 9.1 33.6
6. Smiling 1.0 3.6
7. Study 1.1 3.9
8. Contact people 3.8 13.9
Extent:
1 performance 20.4 75.4
2 performances 4.6 17.1
3 performances 1.5 5.4
4 performances 0.4 1.4
5 performances 0.2 0.7
Intensity:
Very little 8.5 31.4
Little 9.9 36.4
Moderate 5.8 21.4
Severe 2.6 9.6
Very severe 0.3 1.1
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7.4.4 CS-OIDP relating to orthodontic treatm ent
20.3% of the sample had impacts relating to orthodontic treatment, 79.7% did not. The 
impacts affected seven performances, mostly ‘smiling’ (81.3% of children with CS- 
impacts). O f children with impacts, 28.6% had impacts on ‘maintaining emotion’ and
11.8% on ‘contact people’. None of the sample had ‘sleeping’ related impacts. Impacts 
relating to orthodontic treatment affected up to four performances each child. The majority 
(71.4%) of children with CS-impacts had impacts on one performance; 19.0%, 7.1% and 
2.4% had impacts on two, three and four performances respectively. The intensity of 
impacts ranged from very little to severe intensity. Percentages of children who had impacts 
at ‘very little’, ‘little’, moderate’ and ‘severe’ intensity were 25.7%, 26.2%, 25.2% and 
22.9% respectively. None had ‘very severe’ impacts (Table 7.10).
Table 7.10: Condition-Specific Oral Impacts on Daily Performances (CS-OIDP) relating to 
orthodontic treatment (N=1034).
Impacts Prevalence Percent of children with
(% sample) CS-OIDP
No impact 79.7
Impact 20.3 100.0
Performances:
1. Eating 1.3 6.4
2. Speaking 1.4 6.9
3. Cleaning tooth 0.5 2.5
4. Sleeping 0.0 0.0
5. Maintaining emotion 5.8 28.6
6. Smiling 16.5 81.3
7. Study 0.7 3.4
8. Contact people 2.4 11.8
Extent:
1 performance 14.5 71.4
2 performances 3.9 19.0
3 performances 1.5 7.1
4 performances 0.5 2.4
Intensity:
Very little 5.2 25.7
Little 5.4 26.2
Moderate 5.1 25.2
Severe 4.6 22.9
Very severe 0.0 0.0
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7.4.5 CS-OIDP relating to prosthodontic treatm ent
Only 0.7% of the sample had oral impacts relating to prosthodontic treatment. The CS- 
impacts affected five performances of children. Half of those with impacts (57.1%) had 
impacts on ‘smiling’; 28.6% on ‘eating’ and 14.3% on ‘cleaning tooth’, ‘maintaining 
emotion’ and ‘contact people’. Most of children with impacts (71.4%) had only one 
performance affected; the other 28.6% had two. Intensity of impacts was at either ‘very 
little’ (42.9% of those with impacts) or ‘severe’ (57.1%) (Table 7.11).
Table 7.11: Condition-Specific Oral Impacts on Daily Performances (CS-OIDP) relating to 
prosthodontic treatment (N= 1034).
Impacts Prevalence Percent of children with
(% sample) CS-OIDP
No impact 99.3
Impact 0.7 100.0
Performances:
1. Eating 0.2 28.6
2. Speaking 0.0 0.0
3. Cleaning tooth 0.1 14.3
4. Sleeping 0.0 0.0
5. Maintaining emotion 0.1 14.3
6. Smiling 0.4 57.1
7. Study 0.0 0.0
8. Contact people 0.1 14.3
Extent:
1 performance 0.5 71.4
2 performances 0.2 28.6
Intensity:
Very little 0.3 42.9
Severe 0.4 57.1
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CHAPTER 8 
DESCRIPTIVE RESULTS: 
ORAL HEALTH BEHAVIOURS 
AND PROPENSITY FACTORS
This chapter covers the description of the prevalence of four main oral health behaviours, 
namely, sugary food consumption, tooth cleaning, regular use of fluoride toothpaste and 
dental attendance pattern. Furthermore, the chapter presents propensity factors for dental 
treatment, by levels of propensity. The propensity factors includes four oral behaviours and 
two clinical findings
8.1 Oral health behaviours
Four main oral health behaviours of the sample are presented in Table 8.1. In terms of 
sugary food consumption, the majority of the sample (67.7%) consumed sugared milk. 
50.7% consumed one glass of milk daily, 25.2% consumed less than one glass, and 23.7% 
consumed two glasses or more. Very few children (0.4%) did not drink milk. The majority 
of children used table sugar; 45.5% sometimes and 35.3% always added sugar to their food. 
Most children consumed one or more of five types of sugary snacks less than once a day; 
44.3% had sweet drinks, 77.3% ice-cream, 58.8% candy, 70.1% biscuits and 86.1% Thai 
sweet desserts.
In terms of tooth cleaning habit, the majority o f the sample (77.1%) brushed their teeth 
twice or more per day. Almost all of the remaining children brushed once a day (21.6%). 
46.6% did not use any other kinds of cleaning aids, while 53.4% did. The cleaning aid 
mostly used was toothpick (38.5%).
78.9% of the sample used toothpaste containing fluoride, 17.8% used non-fluoride 
toothpaste, and a few children (3.3%) did not know what brands of toothpaste they usually 
used.
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Most children (86.8%) were dentally examined by school dental services, with 47.1% of the 
sample being given dental appointments after the school dental inspections. 20.3% of the 
sample regularly visited the dentist when they had appointments, 19.1% did so sometimes 
and 8.1% rarely. In explaning the lack of regular attendance with appointment, 12.9% of 
the sample reported that they had no one to bring them to dentists, while 9.8% said that 
they themselves did not want to go.
Table 8.1: Oral health behaviours of 1034 grade 6 children.
Oral health behaviours Percent
Sugar consumption Type of milk consumed
- Non-sugar 31.9
Sugar added 67.7
Do not drink milk 0.4
Amount of milk consumed per day
Less than 1 glass 25.2
1 glass 50.7
2 glasses or more 23.7
Do not drink milk 0.4
Adding table sugar to food
Rarely 19.2
Sometimes 45.5
Always 35.3
Frequency of sugary snack consumed per day
Sweet drink
Less than once 44.3
- Once 42.9
Twice or more 12.8
Ice-cream
Less than once 77.3
Once 17.6
Twice or more 5.1
Candy
Less than once 58.8
Once 27.4
Twice or more 13.8
Biscuit
Less than once 70.1
- Once 21.8
Twice or more 8.1
Thai sweet dessert
Less than once 86.1
- Once 10.4
Twice or more 3.5
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Table 8.1: Oral health behaviours of 1034 grade 6 children (continued).
Oral health behaviours Percents
Tooth cleaning Frequency of toothbrushing
- Not every day 1.4
Once a day 21.6
Twice or more a day 77.1
Use any kind of cleaning aids
- No 46.6
- Yes 53.4
o Floss 3.9
o Toothpick 38.5
o Mouthwash 23.0
o Other 0.9
Use of fluoride Kinds of toothpaste
toothpaste - Non fluoride 17.8
Fluoride 78.9
Do not know 3.3
Dental attendance Ever been examined by school dental services
pattern - No 13.2
- Yes 86.8
Ever given appointment after the school dental
inspections
- No 39.7
- Yes 47.1
Visit dentists when having appointments
Rarely 8.1
Sometimes 19.1
Regularly 20.3
Reason for not visiting dentists when having
appointment
- Do not want to 9.8
- No symptoms 0.6
Scared 1.2
- Arranged to do something else 2.2
Have personal dentists 0.5
- Have no one (parents) bring them to 12.9
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8.2 Propensity factors
In addition to the four main oral health behaviours presented above, DMFT and the 
Simplified Oral Hygiene Index (OHI-S) are considered as propensity factors (see Section 
4.4.2.1.3). The median DMFT score of the sample was 1.0, which indicated low level of 
dental caries in the population (that is a good propensity). The majority of the sample 
(60.8%) had DMFT between 0 and 1 (good propensity), 33.3% had DMFT between 2 and 4 
(medium propensity) and 5.9% had DMFT of 5 or more (poor propensity). In terms of the 
OHI-S score, most children (69.1%) had a fair level of oral hygiene. A minority (5.4%) had 
a good level and 25.5% had a medium level of hygiene.
The six propensity factors for dental treatment, that is the aforementioned four main oral 
health behaviours and the two clinical measures, were categorised into three levels of 
propensity; poor, moderate and good (Table 8.2), according to the criteria described in the 
Methodology (see Section 4.4.2.1.3). The majority of children had all propensity factors at 
a good level, except oral hygiene which was at moderate level. 71.3% of children had a 
good propensity (low frequency) of sugary food consumption, 19.2% had moderate and 
9.5% had poor levels of propensity. 82.2% had a good propensity for a regular use of 
fluoride toothpaste. This included 3.3% that did not know what brand of toothpaste they 
usually used. There were 77.1% of the sample with a high propensity for toothbrushing 
frequency. 72.8% was considered to be of a high propensity for dental attendance, 
including those who visited the dentist after having appointment and those who could not 
be assessed because they had never been given oral inspection nor appointment. For clinical 
factors, a|good level of propensity for dental caries included 60.8% of children, and that of 
oral hygiene included only 5.4%. The majority of children (69.1%) had moderate oral 
hygiene.
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Table 8.2: Percentages of six propensity factors of 1034 grade 6 children, by levels of 
propensity.
Propensity factor Propensity levels (%  sample)
Poor M oderate Good
Frequency of sugary food intakes 
per day
9.5 19.2 71.3
The regular use of fluoride 
toothpaste
17.8 N/A 82.2
Frequency of toothbrushing per 
day
1.4 21.6 77.1
Pattern of dental attendance 8.1 19.1 72.8
Caries status (DMFT)
(average caries of sample = good)
5.9 33.3 60.8
Oral hygiene (OHI-S) 25.5 69.1 5.4
N/A = not assessed
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CHAPTER 9 
COMPARING NORMATIVE AND 
SUBJECTIVE ASSESSMENTS OF NEED
In this chapter, the descriptive results of normative and subjective assessments of need, 
presented in previous chapters, are compared and their relationships are explored. The 
chapter reports the jrelationship between two subjective assessments, perceived dental 
treatment needs and oral impacts. Then each of the two subjective assessments are 
compared with normative treatment needs. The comparisons of overall needs are presented 
first, followed by comparisons of specific needs for each dental condition.
9.1 The relationship between perceived dental treatment needs and oral impacts
9.1.1 Results for overall treatment
The relationship between perceived dental treatment need and oral impacts in terms of oral 
impact score was strongly significant (p<0.001) (see Section 5.2.3). This relationship was 
further examined in terms of the extent (number of performance with impacts: PWI) and 
intensity of impacts (Tables 9.1). Children who had more extensive or more intense impacts 
were more likely to have perceived treatment needs. For example, only 17.9% of children 
with no impacts reported perceived dental treatment need, while 46.0% of children with 
one PWI did so. The percentages increased to 75.0% and 100.0% for children who had five 
PWIs and eight PWIs respectively. In terms of intensity, 43.5% of children with very little 
impacts had perceived treatment need, while 85.6% of those with severe and 91.7% of 
those with very severe impacts perceived their needs. The relationship between perceived 
treatment needs and the extent, as well as the intensity, of impacts were strongly significant 
(p<0.001).
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Table 9.1: Proportion of children with and without perceived dental treatment needs in 
relation to the extent and intensity of oral impacts (N = 1034).
Perceived denta treatm ent need
Level of oral impacts No need Need P value
N % N %
Extent of impacts (number of 
performances with impacts):
Zero 86 82.1 19 17.9
One 81 54.0 69 46.0
Two 88 40.7 128 59.3
Three 97 38.8 153 61.2 <0.001*
Four 42 24.6 129 75.4
Five 21 25.0 63 75.0
Six 6 17.6 28 82.4
Seven 4 19.0 17 81.0
Eight 0 0.0 3 100.0
Intensity of impacts:
No impact 86 82.1 19 17.9
Very little 84 56.5 64 43.5
Little 140 48.4 149 51.6 <0.001*
Moderate 88 29.9 206 70.1
Severe 25 14.4 149 85.6
Very severe 2 8.3 22 91.7
Total 425 609
* Chi-square test for trend
9.1.2 Results for specific dental treatments
The relationships between perceived treatment needs and oral impacts relating to five types 
of specific dental treatment are presented in Table 9.2. For treatment of dental injuries, 
95.7% of the children with perceived need had impacts, while 2.6% of those without 
perceived need did. For treatment of enamel defects and dental anomalies, 89.6% of the 
children with perceived need had impacts, while 8.9% of those without perceived need did. 
For periodontal treatment, 65.8% of the children with perceived need had impacts, while 
23.9% of those without perceived need did. For orthodontic treatment, 72.8% of the 
children with perceived need had impacts, while 7.6% of those without perceived need did. 
For prosthodontic treatment, all children with perceived need also had impacts, while only
0.4% of those without perceived need had impacts. The relationships between perceived 
treatment needs and oral health impacts for all of the five types of specific dental treatment 
were strongly significant (p<0.001).
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Table 9.2: Relationships between perceived need and oral impacts for specific dental 
treatments (N=1034).
Impacts (%)
P valueNo Yes
Perceived need
Treatment of dental injuries No need (100.0) 95.3 (97.4) 2.5 (2.6) <0.001*
Need (100.0) 0.1 (4.3) 2.1 (95.7)
Treatment of enamel defects No need (100.0) 80.1 (91.1) 7.8 (8.9) <0.001*
and dental anomalies Need (100.0) 1.3(10.4) 10.8 (89.6)
Periodontal treatments No need (100.0) 70.3 (76.1) 22.1 (23.9) <0.001*
Need (100.0) 2.6 (34.2) 5.0 (65.8)
Orthodontic treatment No need (100.0) 74.4 (92.4) 6.1 (7.6) <0.001*
Need (100.0) 5.3 (27.2) 14.2 (72.8)
Prosthodontic treatment No need (100.0) 99.3 (99.6) 0.4 (0.4) <0.001*
Need (100.0) 0.0 (0.0) 0.3 (100.0)
Figures in parentheses are percentages of those in need. 
* Chi square test
9.2 Comparison between perceived and normative dental treatm ent needs
9.2.1 Results for overall treatm ent
The relationship between perceived and normative dental treatment needs was examined. 
Normative need was considered in terms of all types of needs including and excluding oral 
hygiene instruction, that was 99.5% and 96.6% of the sample respectively. For children 
with normative treatment needs including oral hygiene instruction, 58.9% had a perceived 
need, while none of those with borderline normative and 75.0% of those without normative 
needs had perceived need (p=0.394). For those with normative treatment needs excluding 
oral hygiene instruction, 59.1% had a perceived need, while 45.5% of those with borderline 
normative and 58.3% of those without normative needs had perceived need (p=0.659) 
(Table 9.3).
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Table 9.3: Comparison between perceived and normative needs, in relation to overall dental 
treatments (N=1034). ___________________________________________
Normative need
Perceived need (%) P value
No Yes
Overall, including 
oral hygiene instruction
No
Borderline
Yes
0.1 (25.0) 
0.1 (100.0) 
40.9 (41.1)
0.3 (75.0) 
0.0 (0.0) 
58.6 (58.9)
0.394*
Overall, excluding 
oral hygiene instruction
No
Borderline
Yes
1.0 (41.7) 
0.6 (54.5) 
39.5 (40.9)
1.3 (58.3) 
0.5 (45.5) 
57.1 (59.1)
0.659*
Figures in parentheses are percentages of those in need. 
* Chi-square test for trend
9.2.2 Results for specific dental treatments
The relationships between perceived and normative needs for five types of specific dental 
treatment are presented in Table 9.4. For treatment of dental injuries, 9.5% of the children 
with normative need had perceived need, while 0.1% of those without normative need did 
(p<0.001). For treatment of enamel defects and dental anomalies, 21.4% of the children 
with normative need had perceived need, while 9.0% of those without normative need did 
(p<0.001). The comparison in relation to periodontal treatment was performed for 
normative periodontal needs including and excluding oral hygiene instruction. For 
normative periodontal need including oral hygiene instruction, 7.6% of those with 
normative had perceived needs, while 9.7% of those without normative need did (p=0.726). 
For normative periodontal need excluding oral hygiene instruction, 7.8% of those with 
normative had perceived need, while 6.8% of those without did (p=0.749). In relation to 
orthodontic treatment, 27.7% of the children with normative need had perceived need, 
while 23.0% of those with borderline normative need and 9.3% of those without normative 
need had perceived needs (p<0.001). For prosthodontic treatment, 9.1% of the children 
with normative need had perceived need, while none of those without normative need had 
perceived need (p<0.001).
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Table 9.4: Comparison between perceived and normative needs for specific dental 
treatments (N=1034). ________________________________________
Perceived need (%) P value
No Yes
Normative need
Treatment of dental No need (100.0) 77.5 (99.9) 0.1 (0.1) <0.001*
injuries Need (100.0) 20.3 (90.5) 2.1 (9.5)
Treatment of enamel No need (100.0) 68.4(91.0) 6.8 (9.0) <0.001*
defects and dental Need (100.0) 
anomalies
19.5 (78.6) 5.3 (21.4)
Periodontal treatment
(including oral hygiene No need (100.0) 2.7 (90.3) 0.3 (9.7) 0.726*
instruction) Need (100.0) 89.7 (92.4) 7.3 (7.6)
(excluding oral hygiene No need (100.0) 14.6 (93.2) 1.0 (6.8) 0.749*
instruction) Need (100.0) 77.8 (92.2)* 6.6 (7.8)
Orthodontic treatment No need (100.0) 33.8 (90.7) 3.5 (9.3)
(IOTN) Borderline( 100.0) 21.4 (77.0) 6.4 (23.0) <0.001**
Need (100.0) 25.2 (72.3) 9.7 (27.7)
Prosthodontic No need (100.0) 96.8 (100.0) 0.0 (0.0) <0.001*
treatment Need (100.0) 2.9 (90.9) 0.3 (9.1)
Figures in parentheses are percentages of those in need. 
* Chi-square test 
** Chi-square test for trend
9.3 Comparison between oral impacts and normative dental treatm ent needs
9.3.1 Results for overall treatm ent
The relationship between oral health impacts and normative dental treatment need was 
examined. Normative need was considered in terms of all types of needs including and 
excluding oral hygiene instruction (99.5% and 96.6% of sample respectively). For the 
normative treatment needs including oral hygiene instruction, 74.8% of the children with 
need had oral impacts, while none of those with borderline need and all of those without 
need had impacts (p=0.115). For the normative treatment needs excluding oral hygiene, 
75.2% of the children with need had impacts, while 63.6% of those with borderline need 
and 66.7% of those with out need had impacts (p=0.439). The relationships between oral
CHAPTER 9 -  COMPARING NORMATIVE AND SUBJECTIVE ASSESSMENTS 170
health impacts and normative treatment needs, both including and excluding oral hygiene 
instruction, were not statistically significant (Table 9.5).
Table 9.5: Comparison between oral impacts and normative need, in relation to overall 
dental treatment (N=1034). ______________________________________
Normative need
Impactts (%) P value
No Yes
Overall, including No 
oral hygiene instruction Borderline
Yes
0.0 (0.0) 
0.1 (100 0) 
25.0 (25.2)
0.4 (100.0) 
0.0 (0.0) 
74.5 (74.8)
0.115*
Overall, excluding No 
oral hygiene instruction Borderline
Yes
0.8 (33.3) 
0.4 (36.4) 
23.9 (24.8)
1.5 (66.7) 
0.7 (63.6) 
72.7 (75.2)
0.439*
Figure in parentheses are percentages of those in need. 
* Chi-square test for trend
9.3.2 Results for specific dental treatments
The relationships between oral impacts and normative need for five types of specific dental 
treatment are presented in Table 9.6. For treatment of dental injuries, 14.2% of the children 
with normative need had oral impacts, while 1.9% of those without normative need did 
(p<0.001). For treatment of enamel defects and dental anomalies, 26.5% of the children 
with normative need had oral impacts, while 16.1% of those without normative need did 
(p<0.001). The comparison in relation to periodontal treatment was performed for 
normative periodontal needs including and excluding oral hygiene instruction. For 
normative periodontal need including oral hygiene instruction, 27.4% of the children with 
need had oral impacts, while 16.1% of those without normative need did (p=0.164). For the 
normative periodontal need excluding oral hygiene instruction, 28.8% of the children with 
need had impacts, while 17.9% of those without normative need did (p=0.004). In terms of 
orthodontic treatment, 30.2% of the children with normative IOTN need had oral impacts. 
22.3% of those with borderline and 9.6% of those without normative needs had impacts 
relating to orthodontic treatment (p<0.001). For prosthodontic treatment, 12.1% of the 
children with normative need had oral impacts, while 0.3% of those without normative 
need did (p<0.001).
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Table 9.6: Comparison between oral impacts and normative need for specific dental 
treatments (N=1034).
Impacts (%) P value
No Yes
Normative need
Treatment of dental No need (100.0) 76.1 (98.1) 1.5 (1.9) <0.001*
injuries Need (100.0) 19.2 (85.8) 3.2 (14.2)
Treatment of enamel No need (100.0) 63.1 (83.9) 12.1(16.1)
<0.001*defects and dental Need (100.0) 
anomalies
18.3 (73.5) 6.6 (26.5)
Periodontal treatment
(including oral No need (100.0) 2.5 (83.9) 0.5(16.1) 0.164*
hygiene instruction) Need (100.0) 70.4 (72.6) 26.6 (27.4)
(excluding oral No need (100.0) 12.8(82.1) 2.8(17.9) 0.004*
hygiene instruction) Need (100.0) 60.1 (71.2) 24.3 (28.8)
Orthodontic treatment No need (100.0) 33.8 (90.4) 3.6 (9.6)
(IOTN) Borderline( 100.0) 21.6 (77.7) 6.2 (22.3) <0.001**
Need (100.0) 24.4 (69.8) 10.5 (30.2)
Prosthodontic No need (100.0) 96.5 (99.7) 0.3 (0.3) <0.001*
treatment Need (100.0) 2.8 (87.9) 0.4(12.1)
Figures in parentheses are percentages of those in need. 
* Chi-square test 
** Chi-square test for trend
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CHAPTER 10 
ASSESSING SOCIO-DENTAL NEEDS
Earlier chapters presented normative treatment needs of the sample in relation to both 
overall and specific needs for seven types of dental treatment. The chapters also gave 
results of subjective assessments, perceived oral treatment needs and oral health impacts, as 
well as oral health behaviours and displayed the relationships between them. In this section, 
the aforementioned results are integrated together in order to assess the Socio-Dental 
Needs. The assessments are based on the two models of dental needs used in this study 
(Figures 10.1 and 10.2). The first model is the ‘Dental Needs for Life-threatening and 
Progressive oral conditions’ (DNLP). The second model is the ‘Basic Model of Dental 
Needs’ (BMDN) used for other oral conditions (see Section 3.3).
The overall socio-dental needs of the seven types of dental treatment are presented first, 
following by separate sections for each type of dental treatment. Each section of the 
specific treatment presents a model and guidelines o f socio-dental needs assessment. 
Subsequently, the study demonstrates the application of the guideline by using data from 
the study sample. Throughout the assessments, the baseline point for calculations refers to 
100 children with normative needs.
It is important to note that this study is being used to develop a socio-dental approach to 
assessing needs. Therefore, the numbers in figures and tables are illustrative and apply to 
the specific population used in the development of the method of needs assessment.
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10.1 Overall socio-dental needs
10.1.1 Models for overall socio-dental needs
1. Emergency/life- 
threatening conditions
2. Progressive 
conditions
Normative Need
Propensity for treatments
Medium HighLow
High propensity 
treatment need
Treatment options + 
DHE/OHP
Propensity-Related Need
Figure 10.1: Model of Dental Needs for Life-threatening and Progressive oral conditions 
(DNLP).
Evidence-based 
dentistry
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Oral impairments
No Yes
Perceived impacts
No Yes
Perceived impacts
No Yes
Propensity for treatments
Medium HighLow
DHE / 
OHP
No
intervention
High propensity 
treatment need
Treatment options 
+ DHE/OHP
Investigation,
counselling,
referral
Impact-Related Need
Propensity-Related Need
Normative Need
Figure 10.2: Basic Model of Dental Needs in children (BMDN).
Evidence-based 
tdentistry
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10.1.2 Guidelines for assessing overall socio-dental needs
The assessment of overall socio-dental needs uses either the DNLP or the BMDN (Figures
10.1 and 10.2). This process is divided in the following steps:
1. Assessing Normative Needs
Normative Needs are obtained from oral examinations using clinical dental measures.
2. Considering the natural history of diseases
Children with overall normative needs are separated into two groups. Those who have 
needs for progressive dental conditions and/or emergency oral conditions will follow the 
DNLP. Those that have needs for other oral conditions, non-emergency and non­
progressive, will follow the BMDN.
3. Assessing Impact-Related Needs: the BMDN
Impact-Related Needs of children in the BMDN group are assessed by integrating oral 
impacts (excluding the four impairments) with normative needs. Children with Impact- 
Related Needs are those who have both normative needs and oral impacts.
4. Assessing Propensity-Related Needs
The assessment of propensity for overall treatment aims at defining a need for dental health 
education/oral health promotion (DHE/OHP) for children who have normative needs. The 
assessment considers four oral health behaviours, that is, sugary food intake, regular use of 
fluoride toothpaste, frequency of toothbrushing and dental attendance pattern, and classifies 
children into two groups; high and low overall propensity (Table 10.1). Those who have all 
four behaviours at good level are considered to be the high propensity group which does 
not need DHE/OHP. Those who do not have all behaviours at good level are considered as 
the low propensity group and need DHE/OHP. Clinical interventions for the high 
propensity group are generally the same as normatively defined needs, while those of the 
low propensity may be adjusted or selected from treatment options. The considerations 
specific to each type of treatment are presented in following sections (Sections 10.2.2, 
10.3.2, 10.4.2, 10.5.2, 10.6.2 and 10.7.2).
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Table 10.1: Levels of propensity for overall dental needs).
Propensity behaviours Propensity for overall dental needs
Low High
Sugary intake
Other combinations of 
behaviours
Good
Fluoride Good
Toothbrushing Good
Dental attendance Good
10.1.3 Results
Following the aforementioned process, overall socio-dental needs of the sample are 
calculated. The results are also presented in summary in Figure 10.3.
1. Normative Needs
99.5% of sample had normative needs including all types of treatment. 0.5% did not have 
nor had only a borderline need for orthodontic treatment. From this point onwards, the 
calculation was done on the baseline level of 100 children with normative needs.
2. The DNLP and the BMDN models
The DNLP included 54.7% of normative needs. There were 31.6% who had needs for 
treating progressive lesions only (1.6% for dentine-involved dental injuries and/or 30.8% 
for dental caries), 10.5% had needs for emergency oral conditions only and 12.6% had 
needs for both progressive and emergency conditions. The other 45.3% with normative 
needs refers to non-emergency and non-progressive oral conditions only, and they were 
included in the BMDN group (Figure 10.3).
3. Impact-Related Needs: the BMDN
With 45.3% of children with normative needs having qualified for the BMDN, 31.0% had 
oral health impacts and were considered as having overall Impact-Related Needs and 
14.3% did not have oral impacts and were considered as having a need for DHE/OHP 
(Figure 10.3).
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4. Propensity-Related and DHE/OHP needs
For the DNLP (54.7% of normative needs), 16.7% of children with normative needs had a 
high propensity and 38.0% had a low propensity. In relation to the BMDN and to the 31.0% 
with Impact-Related Needs, 10.3% and 20.7% had high and low propensities respectively. 
In total, 27.0% of normative needs, who had a high overall behavioural propensity, do not 
have a need for DHE/OHP. On the contrary, 73.0% of those with normative needs, that had 
a low propensity or did not have impacts, had a need for DHE/OHP (Figure 10.3).
In summary, the DNLP referred to 54.7% and the BMDN to 45.3% of children with 
normative needs. Impact-Related Needs were indentified in 31.0% of those with normative 
needs. There were 27.0% of those with normative needs who had a high propensity (16.7% 
in the DNLP and 10.3% in the BMDN) and would not have a need for DHE/OHP in 
relation to overall dental health. On the contrary, 73.0% had a need for DHE/OHP because 
of their low propensity in relation to overall dental health (38.0% in the DNLP, 20.7% in 
the BMDN and 14.3% without impacts) (Figure 10.3).
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Level of dental needs Yes
99.5
Emergency/ Yet 
progressive conditions ,
D NLP 
model
Normative need 
(% total sample)
Normative Need 100.0
(all conditions) chi dren
M l
Normative Need 54.7
Oral impacts
Impact-Related Need
Behavioural propensity
1f
Propensity-Related Need:
High Propensity Treatment 16.7
Treatment options + DHE/OHP 38.0
DHE/OHP
Questionable or No 
0.5
BMDN
model
Total DHE/OHP
Figure 10.3: Overall socio-dental needs of 1034 grade 6 children.
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The system of overall socio-dental needs assessment has limitations in relation to the exact 
results of Impact-Related Needs and levels of propensity, which need to be addressed more 
specifically. Children who have overall Impact-Related Needs may or may not have 
impacts relating to specific types of normative needs. For example, they may have impacts 
in relation to periodontal diseases, but have normative needs for orthodontic treatment. In 
such cases, they should not be considered as having Impact-Related Needs for orthodontic 
treatment. Moreover, the consideration of overall behavioural propensity may not be 
appropriate to some specific treatments. For example, a concern about sugary food 
consumption is important for caries management, but not for periodontal treatments. The 
propensity for each type of treatments should be defined specifically for the treatment, 
which may require some additional factors relating to the effectiveness of the treatments. 
Therefore, the integration of oral health impacts, as well as behavioural propensity, into the 
system of socio-dental needs should be done for each type of treatment separately. 
Normative need for specific type of treatment should be integrated with Condition-Specific 
impacts (CS-OIDP), resulting in Impact-Related Need for the specific treatment types. 
Then, Impact-Related Need should be integrated with propensity for specific treatment to 
classify children into levels of propensity for that treatment.
In the following |sections, the assessment of socio-dental needs for separate types of 
treatment are presented. First, the model, based on the DNLP or BMDN, and guidelines for 
assessing socio-dental needs for each type of treatment are described. Then, results of 
socio-dental needs of the study were calculated in two ways: a) first, the prevalence of 
socio-dental needs, in terms of percentages of children having needs in the whole sample 
and b) second, the amount of socio-dental needs per 100 children with normative needs is 
presented, in terms of the numbers of children having needs and the number of teeth or 
items of treatment required. The former results (a) were summarised by generally following 
the outline shown in Figure 10.4. Results of Impact-Related Needs are presented in two 
options, excluding and including children having CS-impacts without normative need; they 
were later summarised according to the latter options (Figure 10.4). The results per 100 
children with normative need (b) follow the outline shown in Figure 10.5. Numbers o f teeth 
or items of treatment are presented for each type of treatment as well as for each level of 
CS-impacts.
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No Normative Need Normative Need
0/
............../O ..................%
positive CS-OIDP positive CS-OIDP
 1 , , 1------------
Total children with CS-impacts
■ y ■1 1 ■ 1 ---------------
Level of CS-impacts (extent or intensity)
High
Medium
Low
Propensity fo r  complex treatments
Propensity-Related Need Low Medium High
Level of CS-impacts (extent or intensity) 
High 
Medium 
Low
r
Treatm ent options + DHE/OHP
Figure 10.4: Illustrative outline of the prevalence o f socio-dental needs for specific types of 
treatment in 1034 grade 6 children.
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Figure 10.5: Illustrative outline of socio-dental needs for specific types of treatment, per 
100 grade 6 children with normative needs.
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10.2 Socio-dental needs for treating and preventing dental caries 
10.2.1 Model for dental caries
HighLow
Non-complex treatments Complex treatments
Propensity for treatments
Low Medium-high High
Treatment
DHE/OHP No DHE/OHP
High 
propensity tx.
No normative need Normative Need
Treatment options 
+ DHE/OHP
T3
Propensity for caries prevention
Caries-related condition 
(whole sample)
Propensity-Related Need
Figure 10.6: Model o f socio-dental needs for treating and preventing dental caries.
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10.2.2 Guidelines for assessing socio-dental needs for treating and preventing dental 
caries
A model of socio-dental needs for dental caries (Figure 10.6) was generated, based on the 
DNLP (Figure 3.3). Dental needs are assessed in two levels, Normative and Propensity- 
Related Needs. Integrating factors are propensity for caries prevention and for complex 
treatment. Dental needs are calculated in two ways, numbers of children and teeth or items 
of treatment required. A need for DHE/OHP refers to number of children only.
A distinctive part of the model is the additional assessment for propensity for caries 
prevention which indicates a need for DHE/OHP for the prevention of dental caries. The 
assessment is suggested for every child regardless of their caries status and normative 
needs. Moreover, the assessments of needs for dental caries are different for needs for 
complex and that for non-complex treatment. The former refers to complex fillings, dental 
crowns and pulp treatment, for which Propensity-Related Needs will be assessed. The latter 
refers to non-complex fillings and extractions, which can be carried out in children 
regardless of their propensity. Details of each stage of the assessment are explained below.
1. Assessing Normative Needs
Normative needs are identified by clinical impairments, dental caries and faulty 
restorations. This level is straightforwardly assessed by professionals. Results of treatment 
needs are presented separately by different types of treatments: tooth surface fillings, dental 
crowns, pulp care and extractions.
2. Assessing the DHE/OHP need for caries prevention
The assessment of a need for treating dental caries includes a need for prevention 
accompanied with a need for treatment (Elderton & Mjor, 1992; American Academy of 
Pediatric Dentistry, 1998). Management of dental caries cannot be achieved by restorative 
treatments only, because restorations are not durable but likely to be replaced several times 
in the children’s lifetime resulting in larger restorations and weaker teeth (Elderton & Mjor, 
1992; Brantley et al., 1995; NHS, 1999). The strong effect of sugar consumption and 
fluoride toothpaste on dental caries occurrence has been confirmed by numerous studies 
(Blinkhom & Davies, 1996; Burt, 1998; NHS, 1999; Sheiham, 2001; Moynihan, 2002; 
Marinho et al., 2003). To prevent dental caries or control the progression of initial caries,
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children should be encouraged to reduce sugar consumption and to brush teeth regularly 
with fluoride toothpaste.
The aim of assessing propensity for caries prevention is to assess the need for DHE/OHP 
for every child. This also includes children not having normative needs for dental caries 
because a present caries free status cannot pre-determine a future caries free status 
(Blinkhom & Davies, 1996). Three propensity factors are taken into account: sugary food 
intake, regular use of fluoride toothpaste and frequency of toothbrushing. Every child will 
be assessed on his/her propensity for preventing dental caries. High propensity refers to 
good behaviours for sugary food intake, use of fluoride and toothbrushing. Those children 
have no need for DHE/OHP regarding caries prevention, except from reinforcement and 
encouragement. Children who did not have all these factors at good levels will be 
considered as having DHE/OHP needs (Table 10.2).
Table 10.2 Levels of propensity for caries prevention.
Indicator Propensity for caries prevention
Low High
Sugar Other combinations of behaviours 
(GGM, GMM, GGP, GMP, MMP, GPP, MPP, 
PPP)
Good
Fluoride Good
Toothbrushing Good
G = Good, M = Moderate, P = Poor 
Combinations are not in priority order
The aforementioned guideline for assessing a need for caries prevention is developed for 
use in populations or in cases where data are obtained by epidemiological surveys. This is 
because the diagnostic threshold of dental caries used in classical epidemiological surveys 
refers to clinically detectable lesions in dentine or the D3 level (Pitts et al., 2003). Thus, 
diagnosed dentine caries indicates a treatment need for that lesion, while a need for caries 
prevention, assessed by oral health behaviours, reflects an overall need for prevention of 
new caries and control of the progression of initial caries that may be undiagnosed.
The threshold used in clinical practice is usually the D2 level (clinically detectable cavities 
limited to enamel) or D1 level (clinically detectable enamel lesions with intact surfaces, 
encompassing ‘white spot’ and ‘brown spot’), or even less than the D1 if diagnostic tools
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are used, such as bitewings or fiber-optic transillumination (FOTI) (Pitts et al., 2003). At all 
such levels of caries, a need for preventive care (non-operative treatment) should be 
indicated (such as fluoride therapy or sealant) (Kidd & Fejerskov, 2003). Thus, for the 
individual assessment, a need for caries prevention, outlined in this guideline, refers to both 
overall prevention of caries occurrence and specific preventive programmes to control 
initial lesions.
3. Assessing Propensity-Related Needs for complex restorative treatments 
Restorative treatment for dental caries includes tooth surface fillings, dental crowns, pulp 
treatments and extractions. The assessment of propensity will be applied to complex 
restorations including three/more or four/more Surface fillings, dental crown and pulp 
treatments. The assessment of propensity for each type o f complex treatment is further 
discussed in this section. For non-complex treatment (one and two surface fillings and 
extractions), normatively defined treatment need is considered appropriate.
3.1 Complex fillings
Dental service directors can decide whether to assess propensity for three/more or 
four/more surface fillings. The assessment of propensity uses dental caries as a main 
indicator to classify propensity into three levels; high, medium and low according to the 
propensity level of caries status (option A). Furthermore, sugar and fluoride can be used to 
identify sub-groups, and classify propensity into four or more levels (option B). Table 10.3 
demonstrates the three levels of propensity (option A) and the four levels by subdividing 
the medium propensity group into medium-low and medium-high groups (option B). More 
precisely, the medium-high propensity represents none of both factors (sugar and fluoride) 
being at the poor propensity level, while the medium-low propensity represents either or 
both of them being at the poor propensity level. Further sub-dividing the low or high 
propensity groups can also be done. Dentists can choose the number of propensity levels 
that are mostly applicable to their situation.
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Table 10.3: Suggested levels of propensity for complex fillings (2 options).
Indicator Propensity for treatm ent
Option A Low Medium High
Caries status Poor Moderate Good
Option B Low Medium-low Medium-high High
Caries Poor Moderate Moderate Good
Sugar N/A 1-2 poor factor 
(GP, MP, PP)
No poor factor 
(GG, GM)
N/A
Fluoride
G = Good, M -  Moderate, P = Poor 
Combinations are not in priority order
3.2 Dental crowns
The assessment of propensity for a dental crown is suggested because they generally are 
expensive, time-consuming and may require specialists. One of the main reasons for failure 
of dental crowns is secondary caries (Decock et al., 1996; Jokstad & Mjor, 1996; Serdar- 
Cotert & Ozturk, 1997; Hammerle et al., 2000; Braggner et al., 2001; van Dijken et al., 
2001). It was considered to be the main single problem occurring in long-term dental 
crowns (Glantz et al., 1984; Foster, 1990). Thus, caries activity is taken into account for the 
assessment of propensity. In addition, the dental attendance pattern is also considered, as 
several visits are required both for crown preparation and for later periodical check-up in 
relation to soft tissue health and mouth function after the crown is permanently placed. 
Moreover, a proper oral hygiene is required to achieve the maximum longevity of a dental 
crown (American Academy of Pediatric Dentistry, 1998; McDonald & Avery, 2000).
The above three factors are used for the assessment of the propensity for dental crowns. It 
is suggested that providing dental crowns to children with high caries and/or poor oral 
hygiene will increase the risk of treatment failure. It is also inadvisable to provide dental 
crowns to children with poor dental attendance pattern, if several dental visits are required.
The suggested classifications of propensity for dental crowns are presented in Table 10.4. 
The propensity can be classified into three levels: high, medium and low (option A). The 
high and low categories represent all three factors being at good and poor propensity levels 
respectively, while the medium category includes other combinations of all three factors. 
Further classification into four or five levels can be done in different ways, by keeping the
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low and high categories unchanged and further dividing the medium propensity group. 
Methods can vary when applied to different dental services or populations, and different 
cases. The consideration is based on the importance of the three propensity factors (caries, 
OHI-S, dental attendance) to the risk/benefit of dental crown for children. Two main 
considerations can be chosen:
If the three indicators (caries, OHI-S, dental attendance) are considered to be of 
equal importance, one and two ‘poor’ indicators will indicate medium and medium- 
low propensities respectively, while if  no indicator is poor, then the overall 
propensity is medium-high (option B).
If there is a particular indicator which is considered to be more important than 
others. For example, dental attendance may be considered a particular indicator for 
a crown which will take several visits in a low caries population. Oral hygiene may 
be a particular factor in a high caries population, and a crown preparation will not 
take several visits. Caries status may be a particular factor if  a crown will take only 
one or two visits. In this case, the good, moderate and poor levels of this particular 
indicator will determine the medium-high, medium and medium-low levels of 
propensity respectively (option C).
Table 10.4: Suggested levels of propensity for dental crowns (3 options).
Indicator Propensity for treatm ent
Option A Low Medium High
Caries Poor Other combinations of factors 
(GGM, GMM, MMM, GGP, GMP, MMP, GPP, MPP)
Good
OHI-S Poor Good
Dental attendance Poor Good
Option B Low Medium-low Medium Medium-high High
Caries Poor 2 poor factors 
(GPP, MPP)
1 poor 
factor 
(GGP, GMP, 
MMP)
No poor 
factor 
(GGM, GMM, 
MMM)
Good
OHI-S Poor Good
Dental attendance Poor Good
Option C
Caries, OHI-S, Poor* Moderate* Good*
dental attendance PPP (+GG, GM, GP, (+GG, GM, (+GM, GP, MM, GGG
(* particular MM, MP) GP, MM, MP, 
PP)
MP, PP)
indicator)
G = Good, M = Moderate, P = Poor 
Combinations are not in priority order
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3.3 Pulp treatments
The assessment of propensity for pulp treatments is suggested for the same reasons as for 
dental crowns. The propensity for pulp treatments mainly depends on the dental attendance 
pattern, because completing the treatment usually requires several dental visits. It is not 
recommended to carry out pulp treatment in children who are poor dental attendees. In 
addition, the propensity for a restoration (either crown or large filling as normatively 
assessed) is taken into the consideration. Completed pulp treatments may not be effective if 
there is a high risk of restoration failure. The propensity for restoration refers to three 
classifications: high, medium and low. The suggested classifications of propensity for pulp 
treatments are presented in Table 10.5. Levels of the propensity can be categorized into 
three levels: high, medium and low (option A). The high and low categories represent both 
factors (dental attendance and propensity for restoration) being good and poor respectively, 
while the medium category includes other combinations of both factors. Further 
classification into four levels can be done, by keeping the low and high categories 
unchanged and further dividing the medium propensity group into medium-low and 
medium-high groups (option B). More precisely, the medium-low group represents either 
factor being at the poor propensity level, while the medium-high represents neither factor 
being at the poor level.
Table 10.5: Suggested levels of propensity for pulp treatments (2 options).
Indicator Propensity for treatm ent
Option A Low Medium High
Attendance Poor Other combinations of factors 
(GM, MM, GP, MP)
Good
Propensity for restoration 
(crown/complex filling)
Poor Good
Option B Low Medium-low Medium-high High
Attendance Poor 1 poor 
behaviour 
(GP, MP)
No poor 
behaviour 
(GM, MM)
Good
Propensity for restoration 
(crown/complex filling)
Poor Good
G = Good, M = Moderate, P = Poor 
Combinations are not in priority order
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4. Considering treatment options
Dentists could provide a complex restorative treatment for children who have a high 
propensity, and select appropriate treatments from a variety of treatment options available 
for those at other levels of propensity. Table 10.6 shows possible alternative treatments. 
Those who do not have a high propensity will also have a need for DHE/OHP. Children 
who have a high propensity can be provided with the normatively assessed treatment. For 
those without a high propensity, the treatment should be appropriately chosen from the list 
of options. In cases of anterior teeth, efforts must be made to avoid loss of teeth in the 
future. This is so, because missing anterior teeth frequently leads to an adverse effect on 
subjective feelings and a need for replacement (Oosterhaven et al., 1989; Elias & Sheiham, 
1999; Trovik et al., 2001).
Table 10.6: Treatment options for treating dental caries depending on propensity.
Treatment for Treatment options for
High propensity children Medium and low propensity children
Complex permanent filling Complex permanent filling, or
Intermediate filling (IRM)
Temporary filling (e.g. Zinc Oxide Eugenol)
Extraction
Follow up
Crown Crown, or
Crown only Temporary crown
Crown after pulp treatment Permanent filling
Intermediate filling (IRM)
Extraction
Follow up
Pulp treatment Pulp treatment, or
Pulp tissue removal, root canal irrigation and
dressing
Extraction
Folio w/up
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10.2.3 Results
Socio-dental needs for treating dental caries are presented in terms of the prevalence of 
needs or numbers of children having needs, for the total sample of children examined 
(Figure 10.7). Moreover, the amount of socio-dental needs per 100 children with normative 
needs was also calculated for each type of treatment, mainly in terms of numbers of teeth or 
items of treatment required (Figure 10.8).
10.2.3.1 Prevalence of socio-dental needs in the total sample
1. Normative Needs
43.2% of the sample had normative needs for treating dental caries, including any type of 
treatment. 56.8% did not (Figure 10.7).
2. DHE/OHP need on caries prevention
55.4% of the sample had a low propensity for caries prevention; 26.2% with and 29.2% 
without normative needs (Table 10.7). These 55.4% children had the need for DHE/OHP 
for the prevention of dental caries. The remainder, 44.6% of the sample, who had a high 
propensity, did not need DHE/OHP.
Table 10.7: Percentages of children having and not having Normative Needs for treating 
dental caries, by the propensity for caries prevention.
Percent of sample Propensity for caries prevention
Low (need DHE/OHP) High
Normative needs (43.2%) 26.2 17.0
No normative need (56.8%) 29.2 27.6
Total 55.4 44.6
3. Propensity-Related Needs and DHE/OHP
The 43.2% of the sample that had Normative Needs were further assessed for Propensity- 
Related Needs, in cases they needed complex treatment. This involved 6.4% of the sample; 
36.8% of the sample who needed non-complex treatment only would be treated irrespective 
of their propensity assessment (Figure 10.7).
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Propensity-Related Needs were assessed for children needing three types of complex 
treatment separately; 1.9% of the sample having a need for three/more surface fillings, 
4.6% for dental crowns and 4.2% for pulp treatment. Some of them needed more than one 
type of treatment, therefore the sum of the prevalence of the three types of treatment needs 
was more than 6.4%. Only 0.4% of the sample had a high propensity for three/more surface 
fillings, none for dental crowns and pulp care. They should be provided with the required 
fillings, and could be potentially excluded for the need to be offered DHE/OHP in case they 
had also a high propensity for other possible treatment needs. In fact, that was the case with
0.2% of the sample. On the contrary, the other half of them (0.2%) needed also other types 
of complex treatment and had lower propensity levels for those other treatments. 
Consequently, they were included in the group needing DHE/OHP, which on the whole 
covered 6.2% of the sample. In addition, these 0.2% of the sample who did not need 
DHE/OHP to improve the propensity for complex treatment had a need for DHE/OHP for 
caries prevention (assessed at the previous stage). Overall, DHE/OHP would be offered to 
55.4% of the sample. All of them had a need for caries prevention and 6.2% had an 
additional need to improve their propensity for complex treatment (Figure 10.7). These 
6.2% of the sample should be treated by any treatment from the options.
10.2.3.2 Socio-dental needs per 100 children with normative needs
1. Normative Needs
The baseline of 100 children with normative need is used to calculate the amount of socio­
dental needs in terms of number of teeth or items of treatment required for each type of 
treatment. For this baseline of 100 children, there were 226.2 teeth needing treatment. The 
majority related to non-complex treatment (197.1 teeth), while 29.1 teeth required complex 
treatment. Analysing the non-complex treatment requirements further, 152.1 teeth needed 
one surface fillings (which was the most prevalent restorative treatment item overall), 
followed by 38.3 teeth needing two surface fillings and 6.7 teeth needing extraction. These 
non-complex treatments should be carried out without further assessment of propensity. In 
terms of complex treatments, 5.1 teeth needed three or more surface fillings, 12.8 teeth 
needed dental crowns and 11.2 teeth needed pulp treatments (Figure 10.8). These complex- 
treatment normative needs would be further assessed at the level of Propensity-Related 
Needs.
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2. DHE/OHP need for caries prevention
Per 100 children with normative needs, 39.4 children had a high propensity for caries 
prevention; consequently, they had no need for DHE/OHP regarding caries prevention, 
except reinforcement and encouragement. 60.6 children had a low propensity for caries 
prevention and the need for DHE/OHP (Figure 10.8).
3. Propensity-Related Needs
Propensity-Related Needs were assessed for 14.8 children who required complex treatment, 
not for 85.2 children who required non-complex treatments only. Numbers of teeth in 
children with socio-dental needs were calculated for the three following types of treatment, 
in terms of numbers of teeth needing treatment per 100 children with Normative Needs.
3.1 Three or more surface fillings
There were 5.1 teeth per 100 children that normatively needed three or more surface 
fillings. They were classified into four levels of propensity: 0.9 teeth in children with a high 
propensity, 1.9, 1.5 and 0.8 teeth in those at medium-high, medium-low and low propensity 
levels respectively. The 0.9 teeth in children with a high propensity should be treated by the 
required complex fillings. The other 4.2 teeth in children without a high propensity should 
be treated by any treatment from the options, taking into account the level of propensity. 
For example, IRM might be placed, instead of permanent filling, for the low propensity 
group.
3.2 Dental crowns
12.8 normatively assessed dental crowns were classified at five levels of propensity by 
considering all propensity factors to be of equal importance. None of the dental crowns was 
needed by children that qualified for high propensity treatment. Medium-high and medium 
propensity levels included 5 crowns each. Medium-low and low levels included 2.2 and 0.6 
crowns respectively. All teeth that normatively required dental crowns would be treated by 
any treatment from the options depending on the child’s propensity levels. For example, 
dental crowns might be provided to the medium-high propensity group; other types of 
fillings might be provided for the low propensity group.
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3.3 Pulp treatments
11.2 teeth with normative pulp treatment need were classified into four levels of propensity. 
None of them belonged to children with a high propensity for treatment. Numbers of teeth 
considered as having medium-high, medium-low and low propensity for pulp treatments 
were 9.4, 1.4 and 0.4 respectively. All teeth with normative pulp care need would be treated 
by any treatment from the options depending on their propensity levels. For example, pulp 
treatments or canal irrigations might be provided to the medium-high, or even also to the 
medium-low propensity groups; extractions might be for the low propensity group.
Summary
In summary, 43.2% of the sample had Normative Needs for treating dental caries. 55.4% of 
the sample, consisting of 26.2% having and 29.2% not having normative needs, had a need 
for DHE/OHP for caries prevention. Propensity-Related Needs were assessed for 6.4% of 
the sample who required normative complex treatment. 0.4% had a high propensity for 
three/more surface fillings, none for dental crown nor pulp care. 6.2% of the sample had an 
additional DHE/OHP to improve their propensity for complex treatment (Figure 10.7).
Per 100 children with normative needs for treating dental caries, there were 226.2 teeth 
needing normative treatment. This included: a) non-complex treatment, consisting of 152.1 
one surface fillings, 38.3 two surface fillings and 6.7 extractions and b) complex treatment, 
consisting of 5.1 three/more surface fillings, 12.8 dental crowns and 11.2 pulp treatments. 
In terms of the propensity for caries prevention, 60.6 children had a low propensity and 
needed DHE/OHP specifically on the prevention of dental caries. Propensity-Related Needs 
were assessed for 14.8 children who required complex treatment and were calculated in 
terms of number of teeth or items of treatment required. Only 0.9 three/more surface 
fillings qualified for the high propensity treatment, while neither dental crowns nor pulp 
treatments did. Considering all types of complex treatment together, 14.3 children did not 
have a high propensity and therefore would be offered an additional DHE/OHP to improve 
their propensity (Figure 10.8). They would also be clinically treated by appropriate 
treatments from the options.
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Figure 10.7: Socio-dental needs for treating and preventing dental caries in 1034 grade 6 
children.
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Normative Need 100 children,
226.^! teeth
Low propensity fo r  paries prevention
DHE/OHP on caries prevention 
60.6 children
Non-complex One surface filling 152.1 teeth
treatment Two surface filling 38.3 teeth
Extraction 6.7 teeth
Complex treatment Three/more surface filling 5.1 teeth
Dental crown 12.8 teeth
Pulp treatment 11.2 teeth
Non-complex treatment 
85.2 children Propensity fo r  complex treatments
Propensity-Related Need
(14.8 children)
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low
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3/more surface filling (5.1 teeth) 0.8 1.5 - 1.9 0.9
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Figure 10.8: Socio-dental needs for treating dental caries, per 100 grade 6 children with 
normative needs.
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10.3 Socio-Dental needs for treating dental injuries
10.3.1 Model for dental injuries
CS-impact 
YesNo
CS-impact 
| YesNo
Non-complex treatments Complex treatments
Propensity for treatments
ligh HighNot
DHE/OHP
DHE/OHP
No normative need Normative Need
Impact-Related Need
DHE/OHP
+Referral,
counselling
Dentine/pulp- 
involved fracture
Non dentine- 
involved fracture
Treatments 
+ DHE/OHP *
HD5
t/3
C3x
High propensity tx. 
+ DHE/OHP
Dental injuries (whole sample)
Treatments 
+ DHE/OHP
Propensity-Related Need
* plus additional DHE/OHP to improve the propensity
Figure 10.9: Model o f socio-dental needs for treating dental injuries.
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10.3.2 Guidelines for assessing socio-dental needs for treating dental injuries
The model of socio-dental needs for treating dental injuries assesses dental needs at three 
levels: Normative, Impact-Related and Propensity-Related Needs including a need for 
DHE/OHP (Figure 9). Integrating factors are the Condition-Specific oral impacts (CS- 
OIDP) relating to dental injuries and the propensity for complex treatment. Needs for 
treatment are calculated in two terms, numbers of children and teeth or treatment items 
required, while needs for DHE/OHP refer to number of children only.
Distinctive parts of the model are the differentiation between non-dentine and dentine/pulp- 
involved dental injuries. The former requires the assessment of Impact-Related Needs for 
their treatment decisions, while the latter does not, because they are considered as 
progressive lesions that may develop pulp damage in the future and therefore should be 
treated regardless of subjective impacts (al-Nazhan et al., 1995). In addition, the assessment 
depends on the type of normative treatment; whether it is complex or non-complex 
treatment. Propensity-Related Need will be assessed for complex, but not for non-complex 
treatments. However, the assessment of Propensity-Related Need does not alter the type of 
normative treatment, due to the aesthetic concern about anterior segment of the mouth, but 
indicates an additional need for DHE/OHP to improve the propensity. All children with 
normative needs will have DHE/OHP on the prevention of traumatic dental injuries. The 
steps and considerations in the process of needs assessment are explained below.
1. Assessing Normative Needs
Normative needs are assessed by clinical examination to detect trauma to four upper and 
four lower anterior teeth. Appropriate treatment is prescribed for them, which includes four 
types of treatment: etching and bonding, smoothing, filling and pulp care. Decisions on 
normative needs depend on the dentists’ judgement. That may not cover some small 
fractures. Thus, the prevalence of dental injures can be higher than that of normative needs. 
All children with dental injuries are considered as a need for DHE/OHP regarding the 
prevention of dental injuries.
2. Categorising types of dental injuries with normative needs
Traumatised teeth that require normative treatment are categorised as non-dentine and 
dentine/pulp-involved dental injuries. The former, non-dentine involved fractures, will be
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further assessed using Impact-Related Need. The latter, dentine/pulp-involved fractures, 
will be either assessed using Propensity-Related Need for complex treatments (complex 
fillings and pulp care), or treated by non-complex treatments (one or two surface filling and 
extractions).
3. Assessing Impact-Related Needs
Impact-Related Needs are assessed for children with normative needs for non-dentine 
involved dental injuries. Condition-Specific oral impacts (CS-impacts) relating to dental 
injuries will be integrated with normative needs. Children who have both normative needs 
and CS-impacts are considered as having ‘Impact-Related Needs’ for treating non-dentine 
involved dental injuries. Moreover, the Impact-Related Need group may include children 
who have dental injuries without normative needs. Otherwise, this group will be given 
dental counselling or referral. At the individual level of needs assessment, the investigation 
for CS-impacts of children in this group can also be done to allow the system to calculate 
more accurate results of treatment needs. If their impacts do relate to dental injuries, 
children may be considered as having Impact-Related Needs. If not, they should be referred 
or given a relevant treatment. The investigation may be not applicable for the population 
assessment, where needs are calculated approximately and no such investigation is done 
after survey.
Children with Impact-Related Needs can also be categorised by the intensity or the extent 
of impacts for priority setting. Children who do not have CS-OIDP but have non-dentine 
involved fractures regardless of normative needs will not be offered clinical treatment, but 
DHE/OHP regarding the prevention of traumatic dental injuries.
Children who have normative needs for treating dentine/pulp-involved fractures will not be 
assessed at this stage, but will be assessed using the Propensity-Related Needs at the next 
step.
4. Assessing Propensity-Related Needs
Children with Impact-Related Need or dentine/pulp-involved dental injuries and complex 
normative treatments requirement are assessed for their propensity for complex treatment. 
Complex treatment for dental injuries refers to complex fillings (three/more or four/more
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surface fillings), crowns and pulp treatments followed by either fillings or crowns. The 
assessment of propensity for each type of complex treatment follows the same steps as that 
of dental caries (see Section 10.2.2), but categorises the propensity level into two groups: 
high and not high.
All children with either Impact-Related Needs or Normative Needs for dentine/pulp- 
involved fractures should be treated normatively, regardless of their levels of propensity. 
This is because anterior teeth have a strong influence on satisfaction and strongly affect 
subjective feelings and daily activities (Oosterhaven et al., 1989; Elias & Sheiham, 1999). 
A loss of anterior tooth results in strongly negative feelings and a need for replacement 
(Trovik et al., 2001). Therefore efforts must be made to avoid a need for replacement of 
teeth in the future. However, the assessment of propensity for complex treatments for 
dental injuries is to offer DHE/OHP to children who do not have a high propensity or have 
higher possibility of treatment failures. Apart from a need for DHE/OHP regarding the 
prevention of traumatic dental injuries that will be offered to all children with normative 
needs, children without a high propensity will need additional DHE/OHP for improving 
their propensity.
10.3.3 Results
Socio-dental needs for treating traumatic dental injuries are presented in terms of number of 
children having needs for the total sample of children examined (Figure 10.10). Moreover, 
Socio-Dental Needs were also calculated in terms of the numbers of teeth or items of 
treatment required per 100 children with Normative Needs (Figure 10.11).
10.3.3.1 Prevalence of socio-dental needs in the total sample
1. Normative Needs
The prevalence of dental injuries in the sample was 40.7%. 22.4% had normative needs for 
treating the consequences of dental injuries. 18.3% of the sample had dental injuries but did 
not have normative need. These probably were the cases of small enamel fractures that 
dentists considered not necessary to be treated (Figure 10.10).
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2. Categorising types of dental injuries with normative needs
20.9% of the sample had normative needs for treating only enamel-involved fractures and 
1.5% for dentine/pulp-involved fractures (1.2% having only dentine/pulp-involved fractures 
and 0.3% having both types of fractures) (Figure 10.10).
3. Impact-Related Needs
Impact-Related Needs were analysed for 20.9% of the sample who had normative needs for 
treating enamel-involved fractures only, as well as 18.3% of the sample that had dental 
injuries without normative need. Impact-Related Needs were not assessed for 1.5% who 
had dentine/pulp-involved fractures (1.2% only dentine/pulp-involved and 0.3% both types 
of fractures) because they would be treated regardless of their CS-impacts (Figure 10.10).
Only 2.1% of the sample had Impact-Related Needs for treating enamel-involved fractures. 
Moreover, 0.6% of the sample who had dental injuries without normative needs also 
reported their CS-impacts. Thus, the total percentage of children having CS-impacts 
relating to enamel-involved fractures was 2.7%. They were categorised according to the 
extent and intensity of CS-impacts (Table 10.8). In terms of the extent of impacts, 2.1% and
0.6% had CS-impacts on one and two performances respectively. The intensity of impacts 
ranged from very little, little, moderate, severe and very severe CS-impacts. The 
percentages were 0.5%, 0.8%, 0.9%, 0.4% and 0.1% respectively (Table 10.8).
Table 10.8: Percentages of children having enamel-involved dental injuries with and 
without Normative Needs, by the extent and intensity of CS-impacts.
Children with enamel-involved The extent of CS-impacts (PWI*)
dental injuries only (% sample) One Two Total
impacts
Normative needs (20.9%) 1.6 0.5 2.1
No normative need (18.3%) 0.5 0.1 0.6
Total children with CS-impacts 2.1 0.6 2.7
* Performance with impacts
Children with enamel-involved The intensity of CS-impacts
dental injuries only (% sample) Very
little
Little Moderate Severe Very
severe
Total
impacts
Normative needs (20.9%) 0.5 0.5 0.8 0.2 0.1 2.1
No normative need (18.3%) 0.0 0.3 0.1 0.2 0.0 0.6
Total children with CS-impacts 0.5 0.8 0.9 0.4 0.1 2.7
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4. Propensity-Related Needs
Treatment would be provided to 3.6% of the sample, that is 2.1% with Impact-Related 
Needs and 1.5% with dentine/pulp-involved fractures. If the 0.6% who had CS-impacts but 
no normative need were also included, this figure would raise to 4.2% of the sample. The 
assessment of Propensity-Related Needs was calculated for only 2.1% of the sample who 
had normative needs indicating complex treatments. Propensity-Related Needs were not 
assessed for the 1.5% who had normative needs for only non-complex treatment, and could 
not be assessed for 0.6% who had CS-impacts but no normative need, because the type of 
treatment was not recorded. For those 2.1% of the sample whose propensity was assessed 
(1.8% had needs for three/more surface fillings and 0.3% for pulp care and dental crowns), 
1.1% had a high propensity for complex treatments while 1.0% did not. The high 
propensity group (1.1%) involved only children with a need for three/more surface fillings; 
none of those needing pulp care belonged to this group. Thus, three/more surface fillings 
should be carried out for them. The 1.0% of the sample who did not have a high propensity 
consisted of 0.7% needing three/more surface fillings and 0.3% needing pulp care and 
dental crowns. Any treatment from the options should be carried out for them. In addition, 
they would be offered DHE/OHP to improve their propensity. All children with dental 
injuries, that is 40.7% of the whole sample, would be offered DHE/OHP on the prevention 
of dental injuries (Figure 10.10).
10.3.3.2 Socio-dental needs per 100 children with normative needs
1. Normative Needs
The baseline number of 100 children with normative need is used to calculate the amount 
of socio-dental needs in terms of numbers of children and teeth. The numbers of teeth 
requiring treatment were also calculated for each type of treatment for dental injuries. For 
this baseline, there were 133.6 teeth needing normative treatment per 100 children with 
normative needs. The majority of treatment were fillings (94.0 teeth), mostly one and two 
surface fillings (84.9 teeth). Smoothing was required for 32.3 teeth, and etching/bonding for
6.0 teeth. Complex treatments included 9.1 three/more surface fillings and 1.3 pulp care 
followed by dental crowns (Figure 10.11).
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2. Categorising types of dental injuries
Categorised by types of dental injuries, 126.7 enamel-involved (in 94.8 children) and 6.9 
dentine/pulp-involved (in 6.5 children) traumatised teeth required normative treatment, per 
100 children with normative needs (93.5 children had only enamel-involved fractures and
1.3 children had both types of dental injuries, therefore the sum of the two categories were 
more than 100 children) (Figure 10.11). Treatment for dentine/pulp-involved fractures 
consisted of one/two surface fillings (non-complex treatment) for 3.0 teeth, three/more 
surface fillings and pulp care (complex treatment) for 2.6 and 1.3 teeth respectively.
3. Impact-Related Needs
Impact-Related Needs for treating enamel-involved dental injuries were considered for only
9.9 children having positive CS-impacts; 9.5 children had only enamel-involved and 0.4 
children had both enamel and dentine/pulp-involved fractures. If consider the group with 
only enamel-involved fractures as 100 children, 10.2 children (9.5 out of 93.5 children with 
Normative Needs) would have Impact-Related Needs. The calculation here focused on the 
number of teeth requiring treatment. Therefore, the 9.9 children o f which 0.4 children also 
had dentine/pulp-involved fractures were further analysed.
There were 13.8 enamel-involved traumatised teeth requiring treatment after assessing 
Impact-Related Needs (Figure 10.11). The treatment needs consisted of one/two surface 
fillings for 10.8 teeth and three/more surface fillings for 3.0 teeth. None required 
etching/bonding, smoothing and pulp care. The numbers of teeth requiring treatment were 
also categorised by the extent and intensity of CS-impacts experienced by children (Table 
10.9). In terms of the extent of CS-impacts, Impact-Related Needs consisted of 10.4 teeth 
of children having CS-impacts on one performance and 3.4 teeth of those having CS- 
impacts on two performances. Numbers of teeth requiring treatment varied by the intensity 
of CS-impacts; 2.6 teeth of children with very little, 2.2 teeth of children with little, 6.4 
teeth of children with moderate, 0.9 teeth of children with severe and 1.7 teeth of children 
with very severe CS-impacts.
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Table 10.9: Percentages of children with normative needs for treating dental injuries, by the 
extent and intensity of CS-impacts.
Normative needs for treating 
enamel-involved fractures
The extent of CS-impacts (PWI*)
One Two Impact- 
Related Needs
94.8 children* 7.8 2.1 9.9 children**
126.7 teeth 10.4 3.4 13.8 teeth
- Etching & bonding (6.0 teeth) 0.0 0.0 0.0 teeth
- Smoothing (32.3 teeth) 0.0 0.0 0.0 teeth
- 1,2 surface filling (81.9 teeth) 7.8 3.0 10.8 teeth
- 3/more surface filling (6.5 teeth) 2.6 0.4 3.0 teeth
- Pulp care + crown (0.0 teeth) 0.0 0.0 0.0 teeth
* Performance with impacts
Normative needs for treating The intensity of CS-impacts
enamel-involved fractures Very Little Moderate Severe Very Impact-
little severe Related Needs
94.8 children* 2.2 2.1 3.9 0.9 0.8 9.9 children**
126.7 teeth 2.6 2.2 6.4 0.9 1.7 13.8 teeth
- Etching & bonding(6.0 teeth) 0.0 0.0 0.0 0.0 0.0 0.0 teeth
- Smoothing (32.3 teeth) 0.0 0.0 0.0 0.0 0.0 0.0 teeth
- 1,2 surface filling (81.9 teeth) 2.2 1.3 4.7 0.9 1.7 10.8 teeth
- 3/more surface filling (6.5 teeth) 0.4 0.9 1.7 0.0 0.0 3.0 teeth
- Pulp care + crown (0.0 teeth) 0.0 0.0 0.0 0.0 0.0 0.0 teeth
+ 1.3 children here also had dentine/pulp-involved # 
++ 0.4 children here also had dentine/pulp-involved #
4. Propensity-Related Needs
Per 100 children with Normative Needs, 16.0 children would be treated (9.5 children with 
Impact-Related Needs for enamel-involved fractures only and 6.5 children with Impact- 
Related Need for enamel-involved and/or Normative Needs for dentine/pulp-involved 
fractures) (Figure 10.11). They were further categorised into 9.5 children needing non­
complex treatment only and 6.5 children needing complex treatment. The former group 
would be treated irrespective of their propensity, while the latter group was further assessed 
for Propensity-Related Needs. For these 6.5 children, complex treatments were required for
6.9 teeth; three/more surface fillings for 5.6 teeth and pulp care for 1.3 teeth. The number of 
items of treatment required for the high propensity group (4.4 children) was 4.8 teeth with 
three/more surface fillings and none with pulp care. These complex fillings should be 
provided to them. For the not-high propensity group (2.1 children), 0.8 teeth required 
three/more surface fillings and 1.3 teeth required pulp care. These treatments could be
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replaced by any treatment from the lists of options. In addition, those 2.1 children who did 
not have a high propensity would also be offered DHE/OHP (Figure 10.11).
Summary
In summary, 40.7% of the sample had dental injuries, with 22.4% having Normative Needs 
consisting of 1.5% having a need for treating dentine/pulp-involved and 20.9% for only 
enamel-involved fractures. The former group would be treated irrespective of CS-impacts. 
The latter group was further assessed for Impact-Related Needs, which decreased to only 
2.1% of the sample (from 20.9% having Normative Needs). The prevalence of Impact- 
Related Needs was 2.7% if all children with CS-impacts were included. Propensity-Related 
Needs categorised the 2.1% who had Impact-Related and Normative Needs for complex 
treatment into 1.1% with and 1.0% without high levels of propensity. In addition to 
DHE/OHP to prevent dental injuries for all 40.7% with dental injuries, DHE/OHP to 
improve propensity should be carried out for the 1.0% who did not have a high propensity 
for complex treatment (Figure 10.10).
Per 100 children with normative needs for treating dental injuries, there were 133.6 teeth 
requiring treatment. This included: a) non-complex treatment, consisting of
etching/bonding for 6.0 teeth, smoothing for 32.3 teeth and one/two surface fillings for 84.9 
teeth; b) complex treatment, consisting of three/more surface fillings for 9.1 teeth and pulp 
care and dental crowns for 1.3 teeth. Categorised into treatments for non-dentine (126.7 
teeth) and dentine/pulp-involved fractures (6.9 teeth), the former group was assessed for 
Impact-Related Needs, which referred to only 13.8 teeth. In total, non-complex treatment 
required for both types of dental injuries was only one/two surface fillings for 13.8 teeth. 
Complex treatment was further categorised according to Propensity-Related Needs as 
follows: the high propensity group included only 4.8 teeth needing three/more surface 
fillings, the not-high propensity group included 0.8 teeth needing three/more surface 
fillings and 1.3 teeth needing pulp care and dental crowns (Figure 10.11).
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Figure 10.10: Socio-dental needs for treating dental injuries in 1034 grade 6 children.
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133.6 teeth
Non­ Etching & bonding 6.0 teeth
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+ 1.3 children here also had dentine/pulp-involved # 
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** for all children with traumatic dental injuries.
Figure 10.11: Socio-dental needs for treating dental injuries, per 100 grade 6 children with 
normative needs.
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10.4 Socio-Dental needs for treating enamel defects and dental anomalies
10.4.1 Model for enamel defects and dental anomalies
CS-impact CS-impact
NoNo Yes Yes
No
intervention
No normative need
No intervention
Normative Need
Impact-Related Need
Counselling, 
referral, DHE/OHP
Enamel defects and dental anomalies 
(whole sample)
Non-complex treatments Complex treatments
(polishing, composite-resin restoration) (bleaching, veneer/crown)
Propensity for treatments
Medium-high HighLow
High 
propensity tx.
Treatments Treatment options 
+ DHE/OHP
Propensity-Related Need
Figure 10.12: Model of socio-dental needs for treating enamel defects and dental 
anomalies.
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10.4.2 Guidelines for assessing socio-dental needs for treating enamel defects and 
dental anomalies
The model of socio-dental needs for treating enamel defects and dental anomalies (Figure 
10.12) is based on the BMDN. The model includes three levels of need, namely, 
Normative, Impact-Related and Propensity-Related Needs. Integrating factors are the 
Condition-Specific oral impacts (CS-OIDP) relating to enamel defects and dental 
anomalies, and the propensity for complex treatments. Needs for treatment are calculated in 
two terms, that is numbers of children and teeth or treatment items required, while needs 
for DHE/OHP refers to number of children only.
A distinctive part of the model is the difference between the assessments of treatment needs 
for complex and non-complex treatments. The former includes bleaching and 
veneer/crown, for which Propensity-Related Need will be assessed. The latter includes 
tooth polishing and composite-resin restorations, which can be done for children who have 
Impact-Related Need irrespective of their propensity assessment. The steps of assessment 
are explained below.
1. Assessing Normative Needs
Normative needs are assessed for extrinsic and intrinsic defects on enamel surfaces and 
abnormality of tooth shape, for eight upper anterior teeth (a segment between and including 
upper right and left first premolars). Dentists decide the most appropriate treatment for 
detected defects: tooth surface polishing, bleaching, composite resin, or veneer/ crown 
restorations.
2. Assessing Impact-Related Needs
Impact-Related Need for treating enamel defects and dental anomalies are derived from the 
integration of Condition-Specific Oral Impacts (CS-OIDP) relating to enamel defects and 
dental anomalies with normative needs. Children who have both normative needs and CS- 
impacts will be considered as having Impact-Related Need. Moreover, the Impact-Related 
Need group may include children who do not have normative need but have CS-impacts. 
Otherwise, children in this group will be given dental counselling or referral. The 
investigation for their CS-impacts can be done at the individual level for more accurate 
results. DHE/OHP should be given in cases of defects caused by dental plaque
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accumulation. The investigation at the individual level is unlikely applicable at the 
population level where data are collected from a survey. Children with Impact-Related 
Needs can be categorised by intensity or extent of CS-impacts for prioritising dental needs.
Children who have normative needs but not CS-impact will not be offered intervention.
3. Assessing Propensity-Related Needs for complex treatments
Propensity-Related Needs will be assessed for children who have Impact-Related needs and 
require complex treatments, including tooth bleaching and veneer/crown restorations. This 
will be further analysed for each of these treatments. Non-complex treatments (polishing 
and composite-resin restoration) can be provided to children with Impact-Related Needs, 
without the assessment for the propensity.
3.1 Veneer/ crown
The assessment of propensity for veneer/ crown follows the same steps as that of dental 
crown for treating dental caries (see Section 10.2.2). Children are categorised according to 
their levels of propensity, ranging from high to low propensities.
3.2 Bleaching
The assessment of propensity for bleaching considers the pattern of dental attendance 
because completing a bleaching procedure usually requires several dental visits. Therefore, 
it is not recommended to carry out the treatment in children who are poor dental attendees.
However, there are various techniques of tooth bleaching, and periods of complete 
treatment may differ between patients. Thus, this guideline can be adapted for individual 
use in clinical practice, under dentist considerations.
The classification of propensity for tooth bleaching is presented in Table 10.10. Levels of 
the propensity can be categorised into three levels: high, medium and low, according to 
children’s dental attendance pattern.
CHAPTER 10 -  SOCIO-DENTAL NEEDS 210
Table 10.10: Suggested levels of propensity for tooth bleaching.
Indicator Propensity for treatm ent
Low Medium High
Dental attendance Poor Moderate Good
4. Considering treatment options
Children who have a high propensity can be provided with veneer/crown or bleaching as 
normatively planned. For those children without a high propensity, dentists should select 
appropriate methods from a variety of treatment options (Table 10.11). Nowadays, there are 
many new techniques for improving tooth colour and/or tooth shape. Dentists should 
choose an approved method, for example micro-abrasion, a combined abrasion-erosion 
technique for removal of outer enamel surface (Faculty of Dental Surgery, 1997). In 
addition, children without a high propensity will be offered DHE/OHP.
Table 10.11: Treatment options for treating enamel defects and dental anomalies depending 
on propensity.
Treatment for 
High propensity children
Treatment options for 
Medium and low propensity children
Veneer/ crown Veneer/ crown, or
Composite resin restoration
Micro-abrasion
No clinical treatment and re-assessment later
Bleaching Bleaching, or
Home bleaching with low concentration agents
Micro-abrasion
No clinical treatment and re-assessment later
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10.4.3 Results
Socio-dental needs for treating enamel defects and dental anomalies are presented in terms 
of the prevalence of needs or number of children having needs for the total sample of 
children examined (Figure 10.13). Moreover, the amount of socio-dental needs per 100 
children with normative needs was also calculated, in terms of the numbers of children and 
teeth or items of treatment required (Figure 10.14).
10.4.3.1 Prevalence of socio-dental needs in the total sample
1. Normative Needs
24.9% of the sample had normative needs for treating enamel defects and dental anomalies; 
75.1% did not (Figure 10.13).
2. Impact-Related Needs
6 .6 % of the sample had both Normative Needs and CS-impacts relating to enamel defects 
and dental anomalies. Thus, they were considered as having Impact-Related Needs. The 
rest 18.3% of the sample that had normative needs but not impacts were not going to be 
further assessed for treatment provision. In addition, 12.1% of the sample who did not have 
normative need reported their CS-impacts. If this group was also considered as having 
Impact-Related Needs, the total prevalence of Impact-Related Needs would be 18.7%. The 
categorisations of children with CS-impacts are shown in Table 10.12. In terms of the 
extent of impacts, the highest percentage (13.9%) had CS-impacts on only one 
performance. 4.0%, 0.7% and 0.1% had impacts on two, three and four performances 
respectively. The percentages in each level of impact intensity were 3.9%, 5.5%, 5.9%, 
2.9% and 0.5% of children having CS-impacts at very little, little, moderate, severe and 
very severe levels respectively.
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Table 10.12: Percentages of children having and not having Normative Needs for treating 
enamel defects and dental anomalies, by the extent and intensity of CS-impacts.
The extent o f CS-impacts (PWI*)
Percent of sample One Two Three Four Total
impacts
Normative needs (24.9%) 4.8 1.4 0.3 0 .1 6 .6
No normative need (75.1%) 9.1 2.6 0.4 0 . 0 1 2 .1
Total children with CS-impacts 13.9 4.0 0.7 0 .1 18.7
* Performance with impacts
The intensity of CS-impacts
Percent of sample Very Little Moderate Severe Very Total
little severe impacts
Normative needs (24.9%) 1 .6 1.3 2.4 1.0 0.3 6 .6
No normative need (75.1%) 2.3 4.2 3.5 1.9 0 .2 1 2 .1
Total children with CS-impacts 3.9 5.5 5.9 2.9 0.5 18.7
3. Propensity-Related Needs
6 .6 % of the sample that had Impact-Related and Normative Needs could be further 
categorised into 5.4% that needed non-complex treatment only and 1.2% that needed 
complex treatment. The former group (5.4%) should be provided with the recommended 
treatment without having to further assess their propensity. The latter group (1.2%) were 
further assessed for their Propensity-Related Needs, which consisted of 0.7% having a need 
for bleaching and 0.5% for veneer/crown. The high propensity group consisted of only
0.5% of the sample who had a need for bleaching, none with a need for veneer/crown. 
Thus, bleaching should be carried out for them. The remaining 0.2% who required 
bleaching had medium and low levels of propensity, 0.1% each. They could be treated by 
any treatment from the options. In terms of veneer/crown, 0.4% and 0.1% had medium- 
high and medium levels of propensity respectively. Any treatment from the options could 
be carried out for them. Moreover, DHE/OHP would be offered to those 0.7% of the 
sample who did not have a high propensity (Figure 10.13).
For children who had CS-impacts but no normative need (12.1%), their Propensity-Related 
Needs could not be assessed because the type of treatment required was not recorded.
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10.4.3.2 Socio-dental needs per 100 children with normative needs
1. Normative Needs
The baseline number of 100 children with normative need was used to calculate the amount 
of socio-dental needs in terms of numbers of children with needs and teeth requiring each 
type of treatment. For this baseline, there were 372.3 teeth needing normative treatment. 
The majority of treatment was tooth polishing, for 301.2 teeth. The numbers of teeth 
needing composite-resin restorations, bleaching and veneer/crown were 12.1, 47.8 and 11.2 
teeth respectively (Figure 10.14).
2. Impact-Related Needs
26.5 children who had both Normative Needs and CS-impacts were considered as having 
Impact-Related Needs. They required treatment to 90.1 teeth; polishing on 66.2 teeth, 
composite-resin fillings on 4.2 teeth, bleaching on 15.9 teeth and veneer/crown restorations 
for 3.8 teeth. The numbers of teeth requiring treatments were also categorised by the extent 
and intensity of CS-impacts experienced by children (Table 10.13). In terms of the extent of 
CS-impacts, the majority, 63.7 teeth belonged to children with CS-impacts on one 
performance, while 22.1, 3.5 and 0.8 teeth requiring treatments belonged to children having 
CS-impacts on two, three and four performances respectively. Numbers of teeth requiring 
treatment varied by the intensity of CS-impacts; 23.8 teeth belonged to children with very 
little, 15.1 teeth of children with little, 32.2 teeth of children with moderate, 12.0 teeth of 
children with severe and 7.0 teeth of children with very severe CS-impacts.
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Table 10.13: Percentages of children with normative needs for treating enamel defects and 
dental anomalies, by the extent and intensity of CS-impacts.
The extent of CS-impacts (PWI*)
Normative needs One Two Three Four Impacts- 
Related Needs
1 0 0  children 19.5 5.4 1 .2 0.4 26.5 children
372.3 teeth 63.7 2 2 .1 3.5 0 .8 90.1 teeth
- Polishing (301.2 teeth) 51.0 11.3 3.1 0 .8 6 6 . 2  teeth
- Fillings (12.1 teeth) 1.9 1.9 0.4 0 .0 4.2 teeth
- Bleaching (47.8 teeth) 9.7 6 .2 0 . 0 0 .0 15.9 teeth
- Veneer/crown (11.2 teeth) 1 .1 2.7 0 . 0 0 . 0 3.8 teeth
* Performance with impacts
The intensity of CS-impacts
Normative needs Very Little Moderate Severe Very Impact-Related
little severe needs
1 0 0  children 6 .6 5.1 9.7 3.9 1 .2 26.5 children
372.3 teeth 23.8 15.1 32.2 1 2 .0 7.0 90.1 teeth
- Polishing (301.2 teeth) 23.4 1 1 .6 2 2 . 2 8 .2 0 .8 6 6 . 2  teeth
- Fillings (12.1 teeth) 0.4 0.4 1.5 1.9 0 . 0 4.2 teeth
- Bleaching (47.8 teeth) 0 . 0 3.1 6 .6 0 . 0 6 .2 15.9 teeth
- Veneer/crown (11.2 teeth) 0 . 0 0 .0 1.9 1.9 0 . 0 3.8 teeth
3. Propensity-Related Needs
26.5 children having Impact-related Needs could be categorised into 21.8 children having a 
need for non-complex treatment only and 4.7 children having a need for complex treatment. 
The former group should be treated irrespective of their propensity. The latter group was 
further assessed for their Propensity-Related Needs. Complex treatment referred to 19.7 
teeth (15.9 teeth requiring bleaching and 3.8 teeth requiring veneer/crown). Complex 
treatment required for children in the high propensity group was only bleaching for 1 2 .0  
teeth; this treatment should be carried out. In addition, 0.8 and 3.1 teeth needing bleaching 
belonged to children at the medium and low levels of propensity respectively. Bleaching for 
these children could be replaced by any treatment from the options. For veneer/crown, no 
children qualified for the high propensity treatment. 3.4 and 0.4 teeth needing veneer/crown 
belonged to children at the medium-high and medium levels of propensity respectively. 
Thus, any treatment from the options could be carried out for them. Furthermore, the 2.8 
children who did not have a high propensity would be offered DHE/OHP (Figure 10.14).
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Summary
In summary, the prevalence of needs for treating enamel defects and dental anomalies 
decreased from 24.9% for Normative to 6 .6 % for Impact-Related Needs. The prevalence of 
Impact-Related Needs was 18.7% if all children with CS-impacts were included. 
Propensity-Related Needs were assessed for 1.2% who had Impact-Related and Normative 
Needs for complex treatment. Only 0.5% had a high propensity, while 0.7% did not (Figure 
10.13).
Per 100 children with normative needs for treating enamel defects and dental anomalies,
372.3 teeth required normative treatments. This included: a) non-complex treatment, 
consisting of 301.2 teeth needing polishing and 12.1 teeth needing composite-resin fillings; 
b) complex treatment, consisting of 47.8 teeth needing bleaching and 11.2 teeth needing 
veneer/crowns. By assessing Impact-Related Needs, the number of children having needs 
was decreased to 26.5 per 100 children with normative needs, and the number of teeth 
requiring treatment decreased from 372.3 (normative needs) to 90.1 teeth. Categorising the 
Impact-Related Needs in terms of the complexity of treatment required, 21.8 children (with
70.4 teeth) needed non-complex treatment, which should be provided without further 
assessment. In addition, Propensity-Related Needs were calculated for 4.7 children (19.7 
teeth) needing complex treatment (bleaching for 15.9 teeth and veneer/crown for 3.8 teeth). 
High propensity treatment consisted of only 12.0 teeth needing bleaching; this treatment 
should also be provided. For the remaining 7.7 teeth needing complex treatment that 
belonged to children without a high propensity, treatment options could be considered. This 
referred to 3.9 teeth needing bleaching and 3.8 teeth needing veneer/crown (Figure 10.14).
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Figure 10.13: Socio-dental needs for treating enamel defects and dental anomalies in 1034 
grade 6  children.
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Figure 10.14: Socio-dental needs for treating enamel defects and dental anomalies, per 100 
grade 6  children with normative needs.
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10.5 Socio-dental needs for periodontal treatments 
10.5.1 Model for periodontal treatments
CPI Emergency condition
Normative needNo normative need Immediate 
periodontal care
Periodontal condition 
(whole sample)
CS-impact CS-impact
No YesNo Yes
Propensity for periodontal treatment
Medium High Very highLow
DHE/
OHP
Counselling,
referral
No
intervention
Impact- 
Related Need
H
No intervention, 
Investigation/ 
re fe rra l"
Tx. Options
(for OHI + scaling", OHI bf 
+ DHE/OHP
Propensity-Related Need
a  =  Normative need with impact 
b  =  Normative need without impacts
Figure 10.15: Model of socio-dental needs for periodontal treatment.
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10.5.2 Guidelines for assessing socio-dental needs for periodontal treatment
The model of periodontal needs assesses periodontal needs at three levels: Normative Need, 
Impact-Related Need and Propensity-Related Need (Figure 10.15). Integrating factors are 
the Condition-Specific oral impacts relating to periodontal conditions and the propensity 
for periodontal treatment.
The distinctive part of the model is the assessment of the Propensity-Related Need which is 
carried out not only for the Impact-Related Need group (indicated by V  in Figure 10.15) 
but also be for children with Normative Need but without CS-impacts (indicated by ‘Zf in 
Figure 10.15). However, the suggested treatment options for both groups are different. 
Moreover, the suggested interventions for each level of Propensity-Related Needs are 
different from other treatments. Periodontal treatment is not recommended for all levels of 
propensity. For example, DHE/OHP is suggested for the ‘high’ propensity group whereas 
the ‘very high’ group has no need for periodontal-related intervention. Periodontal 
treatment options can be considered for the medium or lower level of propensity groups. 
Justifications and explanations of each step of the assessment are described below.
1. Assessing Normative Needs
The assessment of normative needs for periodontal treatment uses the CPI system and 
criteria for immediate care relating to emergency periodontal conditions. Children are 
classified into three groups: a) those with a need for immediate periodontal care, b) a 
normative need for periodontal treatment (non-immediate) and c) no normative need for 
periodontal treatment. The immediate need group should be treated while the other two 
groups will be further assessed for their periodontal needs.
2. Assessing Impact-Related Needs
Impact-Related Need for periodontal treatment is derived from integrating Condition- 
Specific oral impacts (CS-impacts) relating to periodontal treatment with normative 
periodontal treatment needs. Children who have both normative needs and CS-impacts are 
considered as having ‘Impact-Related Needs’ for periodontal treatment. In addition, the 
Impact-Related Need group may include children who do not have normative needs, but 
have CS-impacts. At the individual level, those children can be investigated for their CS- 
impacts. If their impacts do relate to periodontal conditions, they may be included in the
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Impact-Related Need group. Otherwise they should be given appropriate advice or referral. 
However, such an investigation is unlikely for the needs assessment in a population where 
data are collected from the survey. Children who have Impact-Related Needs can be 
categorised by the intensity or the extent of CS-impacts for priority setting.
3. Assessing Propensity-Related Needs
Children who have normative periodontal treatment needs, both with and without impacts, 
will be further assessed for their propensity for periodontal treatment (indicated by a and b 
in Figure 10.15 respectively). The assessment of Propensity-Related Needs involves both 
the aforementioned groups because periodontal diseases are unlikely to cause subjective 
impacts (Sheiham, 1997; Srisilapanan, 1997) and the periodontal condition may or may not 
progress in the future (Goodson et al., 1982; Socransky et al., 1984). Periodontal treatments 
in children involve two types of treatment, that is oral hygiene instruction (OHI) and 
scaling. The main cause of periodontal diseases is dental plaque rather than calculus 
(Listgarten, 1988; Holmgren & Davies, 1989; Gaare et al., 1990; Lim & Davies, 1990; 
Takahashi et al., 1990). However, calculus may be related to perceived impacts. Therefore, 
the assessment of periodontal need in children who do not have impacts refers mainly to a 
need for OHI, while that of children with impacts refers to OHI or OHI and scaling.
Periodontal treatments (OHI and OHI plus scaling) are long-term interventions to improve 
and encourage children to maintain good personal oral hygiene. The programme is time- 
consuming and requires dental personnel to teach and follow up children individually. 
Therefore, dividing a group with dental needs into different propensity levels will help 
dentists decide which children are more likely to benefit from the intervention, and select 
appropriate options for children with different levels of propensity.
Periodontal health largely depends on children’s efficacy of toothbrushing. Scaling could 
facilitate toothbrushing (Kieser, 1990; Sheiham, 1997) and re-deposit o f calculus is 
strongly related to previous calculus levels (Arthayukti et al., 1991). Therefore, the child’s 
capability of maintaining oral cleanliness should be taken into account before deciding on 
doing periodontal treatment. Based on the aforementioned considerations, the level of oral 
hygiene (OHI-S) is considered as the main indicator and toothbrushing frequency as the 
sub-indicator of propensity for periodontal treatment.
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The suggested classifications of propensity for periodontal treatment are presented in Table 
10.14. The propensity can be classified into three levels; medium-low, high and very high 
levels, by considering the oral hygiene (OHI-S) and the toothbrushing frequency (option 
A). Good level of OHI-S will determine a high or very high propensity. Children with both 
OHI-S and toothbrushing factors being good are considered as having a very high 
propensity; while those with good OHI-S and either moderate or poor level for 
toothbrushing frequency are at a high level. Children with either moderate or poor OHI-S 
fall into a medium-low propensity level. An alternative classification can be done, by 
keeping the high and very high groups unchanged and dividing the medium-low propensity 
group. This will take into account one more factor (dental attendance) and categorise 
children into five groups; low, medium-low, medium-high, high and very high (option B). 
More precisely, the low group is determined by all three factors being at poor propensity 
level, the medium-high group is determined by a moderate OHI-S, and the medium-low 
group includes other remaining combinations of the three factors.
Table 10.14: Levels of propensity for periodontal treatment (2 options).
Indicator______ |________________ Propensity for periodontal treatment
Option A
Medium-low High Very High
OHI-S Poor, Moderate Good Good
Toothbrushing Poor, Moderate, Good Poor/
Moderate
Good
Option B Low Medium-low Medium-high High Very High
OHI-S Poor
Other
combinations
Moderate Good Good
Toothbrushing Poor Good Poor/
Moderate
Good
Dental
attendance
Poor Good N/A N/A
4. Considering treatment options
Maintaining a plaque and calculus-free mouth should not be considered as the most 
appropriate goal of gingival health (Sheiham, 1997). Instead, low levels of plaque and/or 
calculus deposits can be tolerated, as they are unlikely to cause periodontal disease 
progression. Children can remain at a stage of good periodontal health if they can maintain
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good oral hygiene. Therefore, children who have good oral hygiene level (OHI-S) and 
brush frequently, the ‘very high’ propensity group, will not have a need for periodontal 
interventions. Instead, they should be further investigated if CS-impacts are reported, and 
referred for relevant treatment relating to their actual impacts, such as restoration for 
carious or poorly restored teeth or systemic treatment that may relate to impacts in terms of 
bad breath. Children who have good oral hygiene but not good toothbrushing frequency, 
the ‘high’ propensity group, will not have a need for clinical intervention, but have a need 
for DHE/OHP.
Periodontal treatment, therefore, can be provided to those at medium-high, medium and 
medium-low levels of propensity. These three groups also have a need for DHE/OHP. 
Nevertheless, complete periodontal treatment (OHI plus periodontal scaling) is not 
suggested for children who cannot maintain good oral hygiene, which refers to those who 
are not at high or very high levels of propensity. This means that periodontal scaling is not 
recommended until children can achieve good oral hygiene. In the meantime, OHI can be 
provided, particularly to those at the medium-high level. In addition, gross scaling should 
also be done, with the improvement of oral hygiene, for children who have impacts. Then, 
periodontal scaling can be provided after the later re-assessment. For children who do not 
have CS-impacts, gross scaling may not be necessary unless oral hygiene has been 
improved and removal of heavy calculus can facilitate toothbrushing. Treatment options for 
them mainly refer to options for OHI. The selection of appropriate care for children who 
have CS-impacts and are at other lower levels of propensity should take into account their 
levels of propensity. Treatment options for this group include options for OHI and scaling 
(Table 10.15).
Table 10.15: Periodontal treatment options for children with medium and low propensity.
____________________ Treatment options____________________
Oral hygiene instruction (OHI) and periodontal scaling or 
OHI and gross scaling for supragingival calculus 
OHI
Oral hygiene advice
No clinical intervention and reassessment later
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10.5.3 Results
Socio-dental needs for periodontal treatment were calculated in terms of the prevalence of 
needs in the total sample (Figure 10.16). Moreover, the extent of socio-dental needs per 100 
children with normative needs was also calculated for each type of periodontal treatment 
(Figure 10.17).
10.5.3.1 Prevalence of socio-dental needs in the total sample
1. Normative Needs
97.0% of the sample had normative needs for periodontal treatment; 3.0% did not (Figure
10.16). Those with normative needs could be categorised into 12.6% having a need for oral 
hygiene instruction (OHI) only and 84.4% for OHI plus periodontal scaling.
2. Impact-Related Needs
26.6% of the sample had both Normative and CS-impacts relating to periodontal treatment. 
They were considered as having Impact-Related Needs. In addition, 0.5% of the sample 
who did not have Normative Needs reported CS-impacts. If this group was included in the 
Impact-Related Needs group, the prevalence of Impact-Related Needs would be 27.1%. 
Children with CS-impacts were categorised by the extent and intensity of CS-impacts 
(Table 10.16). In terms of the extent of impacts, the highest percentage (20.4%) had CS- 
impacts on only one performance, while 4.6%, 1.5%, 0.4% and 0 .2 % had CS-impacts on 
two, three, four and five performances respectively. Classified by the intensity of impacts, 
8.5%, 9.9%, 5.8%, 2.6% and 0.3% had CS-impacts at very little, little, moderate, severe 
and very severe levels respectively.
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Table 10.16: Percentages of children having and not having Normative Needs for 
periodontal treatment, by the extent and intensity of CS-impacts.
Percent of sample The extent of CS-impacts (PWI*)
One Two Three Four Five Total
impacts
Normative needs (97.0%) 2 0 . 0 4.5 1.5 0.4 0 .2 26.6
No normative need (0.3%) 0.4 0 .1 0 . 0 0 . 0 0 . 0 0.5
Total children with CS-impacts 20.4 4.6 1.5 0.4 0 .2 27.1
* Performance with impacts
Percent of sample The intensity of CS-impacts
Very Little Moderate Severe Very Total
little severe impacts
Normative needs (97.0%) 8 .2 9.7 5.8 2.6 0.3 26.6
No normative need (0.3%) 0.3 0 .2 0 . 0  0 . 0 0 .0 0.5
Total children with CS-impacts 8.5 9.9 5.8 2.6 0.3 27.1
3. Propensity-Related Needs
Propensity-Related Needs were calculated for 97.5% of the sample involving children 
having normative needs or CS-impacts or both. 3.8% were considered as having a very high 
propensity for periodontal treatment. They would not be offered any periodontal-related 
intervention because they were already doing well and had good oral hygiene. 0.7% were at 
a high level of propensity, and would be offered only DHE/OHP. There were 38.4% at 
medium-high, 54.6% at medium-low and none at low levels of propensity. They would be 
offered any periodontal care from the treatment options taking into account the level of 
propensity, supplemented by DHE/OHP. For example, gross scaling and/or OHI could be 
offered to the 38.4% with a medium-high propensity, OHI or oral hygiene advice to the 
54.6% with a medium-low propensity. Overall, DHE/OHP would be offered to 93.7% of 
the sample, that is excluding 3.8% who had a very high level of propensity (because they 
were currently doing all that was required) and 2.5% who did not have normative need nor 
CS-impacts (Figure 10.16).
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10.5.3.2 Socio-dental needs per 100 children with normative needs
1. Normative Needs
The baseline of 100 children with normative needs was used to calculate the amount of 
each type of need. For this baseline, 13.1 children had a normative need for oral hygiene 
instruction (OHI) only and 86.9 children for OHI plus periodontal scaling (Figure 10.17).
2. Impact-Related Needs
27.4 children had Impact-Related Needs consisting o f 2.4 children needing OHI only and 
25.0 children needing OHI and scaling. They were classified according to the extent and 
intensity of impacts (Table 10.17). For the 2.4 children who required only OHI, 2.1 
children had CS-impacts on one performance; 0.1 children had on two, three and four 
performances each. Categorised by the intensity of impacts, 0.9, 0.5, 0.6 and 0.4 children 
had very little, little, moderate and severe CS-impacts. None had very severe CS-impacts. 
For the 25.0 children who required OHI and scaling, 18.5 children had CS-impacts on one 
performance; 4.6, 1.4, 0.3 and 0.2 had on two, three, four and five performances 
respectively. Numbers of children varied by the intensity of impacts; 7.6 children had very 
little, 9.5 children had little, 5.4 children had moderate, 2.2 children had severe and only 0.3 
children had very severe degrees of CS-impacts.
Table 10.17: Percentages of children with normative periodontal needs, by the extent and 
intensity of CS-impacts.
Normative needs The extent of CS-impacts (PWI*)
One Two Three Four Five Impacts- 
Related Needs
1 0 0  children 2 0 . 6 4.7 1.5 0.4 0 .2 27.4
- OHI only (13.1 children) 2 .1 0 .1 0 .1 0 .1 0 . 0 2.4
- OHI + scaling (86.9 children) 18.5 4.6 1.4 0.3 0 .2 25.0
Performance with impacts
Normative needs The intensity of CS-impacts
Very
little
Little Moderate Severe Very
severe
Impact-Related
Needs
1 0 0  children 8.5 1 0 .0 6 . 0 2 . 6 0.3 27.4
- OHI only (13.1 children) 0.9 0.5 0 .6 0.4 0 . 0 2.4
- OHI + scaling (86.9 children) 7.6 9.5 5.4 2 . 2 0.3 25.0
3. Propensity-Related Needs
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Propensity-Related Needs were assessed for all children with normative needs for 
periodontal treatment. 3.8 children had a very high propensity for periodontal treatment, 
and were considered as not having a need for periodontal-related intervention because they 
had good oral hygiene and practised toothbrushing well. 0 . 6  children had a high propensity, 
and would be offered only DHE/OHP. 39.5 children, 56.1 children and none had medium- 
high, medium-low and low levels of propensity respectively. These 95.6 children should be 
provided with appropriate periodontal care taking into account their level of propensity and 
type of treatment needs. For example, treatment for the 39.5 children having a medium- 
high propensity could be provided as follows: gross scaling and OHI for the 8.5 children 
with Impact-Related Needs for scaling and OHI, OHI only for the 0.7 children with Impact- 
Related Needs for OHI. Moreover, gross scaling and OHI might also be offered to 30.3 
children who had normative needs for scaling and OHI but no CS-impacts. Overall, 96.2 
per 1 0 0  children with normative periodontal needs were considered as having a need for 
DHE/OHP; the remaining 3.8 children were not, because they had a very high propensity 
for periodontal treatment. (Figure 10.17)
It is evident that the figures presenting the breakdown for Propensity-Related Needs are 
quite similar between the two ways of present the results, that is for the prevalence in the 
whole sample (Section 10.5.3.1 and Figure 10.16) and the analysis in terms of 100 children 
with Normative Needs (Section 10.5.3.2 and Figure 10.17). This is due to the fact that the 
prevalence of Normative Needs for periodontal treatment is extremely high; almost the 
whole sample (97.0%) was in the normative need group. This is also the reason why this 
similarity was observed only for periodontal treatment need and not for any other types of 
need that had a much lower prevalence of Normative Needs.
Summary
In summary, the prevalence of normative periodontal treatment needs was very high, 97.0% 
of the sample. By assessing Impact-Related Needs, this figure was decreased to 26.6%, or 
27.1% if all children with CS-impacts were included. Propensity-Related Needs, assessed 
for those with normative need and/or CS-impacts, indicated none needing periodontal 
scaling, while treatment options (including gross scaling, OHI, oral hygiene advice) could 
be provided to 38.4% with medium-high and 54.6% with medium-low levels of propensity.
CHAPTER 10 -  SOCIO-DENTAL NEEDS 227
DHE/OHP would be offered to 93.7% who did not have a very high propensity (Figure
10.16).
Per 100 children with normative periodontal needs (86.9 children needing OHI and scaling, 
and 13.1 children needing OHI only), only 27.4 children had Impact-Related Needs (25.0 
children for OHI and scaling, and 2.4 for OHI only). Propensity-Related Needs, calculated 
for all 1 0 0  children with normative needs, showed that none needed periodontal scaling. 
Those with medium-high (39.5 children) and medium-low levels of propensity (56.1 
children) could be offered any type of periodontal care from the options taking into account 
their level of propensity. All children without a very high propensity, that is 96.2 per 100 
children with normative needs, would also be offered DHE/OHP (Figure 10.17).
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Figure 10.16: Socio-dental needs for periodontal treatment in 1034 grade 6  children.
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Figure 10.17: Socio-dental needs for periodontal treatment, per 100 grade 6  children with 
normative needs.
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10.6 Socio-dental needs for orthodontic treatments
10.6.1 Model for orthodontic treatments
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Figure 10.18: Model of socio-dental needs for orthodontic treatment.
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10.6.2 Guidelines for assessing socio-dental needs for orthodontic treatment
A model of socio-dental needs for treating malocclusion (Figure 10.18) was generated, 
based on the BMDN. The model includes three main levels of dental needs, namely 
Normative Treatment, Impact-Related, and Propensity and DHE/OHP Needs. Integrating 
factors are the perceived orthodontic treatment needs, the Condition-Specific oral impacts 
relating to orthodontic treatment and the propensity for orthodontic treatments.
A distinctive part of the model is the assessment of socio-dental needs for children having a 
borderline normative need. Subjects with borderline normative need and perceived need are 
further assessed for Impact-Related Need. Details of each stage of the assessment are 
explained below.
1. Assessing Normative Needs
Normative needs are assessed by clinical examination using the Index of Orthodontic 
Treatment Need (IOTN). Children are classified into the following three groups: a) definite 
need, b) borderline need and c) no need. Normative orthodontic needs can, therefore, be 
expressed in two ways: a) by including only those subjects that belonged to the normative 
definite IOTN need group (indicated by ‘a ’ in Figure 10.18), or b) by also including, in 
addition to those having normative definite IOTN needs, those having normative borderline 
IOTN and perceived orthodontic needs (indicated by ‘b ’ in Figure 10.18). This is because 
treatment decisions for children in the borderline group can be made by considering the 
child’s motivation (Shaw et al., 1991a). By integrating perceived orthodontic treatment 
need with borderline normative needs, children who had both perceived and borderline 
normative needs will be further assessed at the next stage. The study will analyse normative 
needs in both options (‘a ’ and ‘a+b*). Children with borderline normative but without 
perceived needs will not be offered orthodontic treatment. They will need DHE/OHP, 
because dentists may be concerned about the possibility to develop negative dental 
consequences from minor malocclusions due to plaque accumulation.
2. Assessing Impact-Related Needs
Impact-Related Need for orthodontic treatment is derived from integrating Condition- 
Specific Oral Impacts (CS-OIDP) relating to malocclusion with normative orthodontic 
treatment needs. The calculation will be done separately for both groups of normative need;
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normative definite IOTN need (option ‘a ’) and normative definite IOTN and normative 
borderline IOTN with perceived needs (option ‘a+ b'). Children who have normative needs 
and the CS-impacts are considered as having ‘Impact-Related Needs’ for orthodontic 
treatments. In addition, the Impact-Related Need group may include children who do not 
have normative need, but have CS-impacts. This group may also be given dental 
counselling or advice (Shaw et al. 1991a). The investigation for CS-impacts in children 
without normative need can only be done at the individual level. If their CS-impacts do 
relate to orthodontic treatment, they may be included in the Impact-Related Need group. If 
not, they should be referred for relevant treatment to their CS-impacts. Investigation is 
unlikely for the needs assessment of a population through an epidemiological survey. 
Children with Impact-Related Needs can be categorised by the intensity or extent of their 
impacts for priority setting. Children who do not have impacts will be excluded from the 
Impact-Related need group, and offered DHE/OHP as outlined above.
3. Assessing Propensity-Related Needs
Orthodontic treatment is expensive, time-consuming and often requires specialists. 
Therefore, the assessment of the children’s propensity for the treatment should be included 
in the decision-making process about treatment needs. The assessment of propensity for 
orthodontic treatment needs considers two propensity factors; the Oral Hygiene Simplified 
Index (OHI-S) and the dental attendance habits. Oral hygiene is important, because it is 
associated with a predisposition to dental caries and gingival diseases whilst having 
orthodontic treatment. Both those problems are likely when oral hygiene is poor and a child 
is having orthodontic treatment (Shaw et al., 1991b; Heintze et al., 1996; Paolantonio et al, 
1997; Petti et al., 1997; Sanders, 1999; Gabris et al., 2002). In addition, patients’ 
cooperation needs to be taken into consideration, because failure of the treatment is 
commonly associated with poor cooperation, non-compliance or discontinuation of 
treatment (Shaw et al., 1991b). Dental attendance is a significant predictor of the provision 
of orthodontic treatment (Briestein & Burden, 1998). Thus, it is not recommended to 
provide orthodontic treatment to children with unacceptable levels of oral hygiene or to 
poor dental attendees.
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The suggested classifications of propensity for orthodontic treatments are presented in 
Table 10-18. The propensity can be classified into three levels; low, medium and high 
(option A). In this case, the poor and good levels for both factors (OHI-S and dental 
attendance) indicate low and high levels of propensity respectively, while the other 
combinations of both factors indicate a medium propensity. If required, further 
classification into four or five levels can be achieved, by keeping the low and high 
categories unchanged and further dividing the medium propensity group. This may happen 
under the following circumstances:
If the two behaviours (OHI-S, dental attendance) are considered to be of equal 
importance, there may be four propensity levels with neither and one poor 
behaviour indicating medium-high and medium-low propensities respectively 
(option B).
- If either behaviour is considered more important than the other, that particular factor 
will indicate medium-high, medium and medium-low levels of propensity. More 
precisely, the medium-high propensity represents a good propensity level of the 
more important factor and either moderate or poor propensity for the least important 
factor. Similarly, the medium propensity represents a moderate level of the more 
important factor and any level for the least important factor. The medium-low 
propensity represents a poor propensity level of the more important factor and either 
good or moderate propensity for the least important factor. In this case, there will be 
five propensity levels, or four levels if either medium-high or medium-low is 
grouped together with the medium level (option C).
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Table 10.18: Suggested levels of propensity for orthodontic treatments (3 options).
Indicator Propensity for treatm ent
Option A Low Medium High
OHI-S P Other combinations 
(GM, GP, MM, MP)
G
Dental attendance P G
Option B Low Medium-low Medium-high High
OHI-S P 1 poor factor 
(GP, MP)
No poor factor 
(GM, MM)
G
Dental attendance P G
Option C Low Medium-low Medium Medium-high High
OHI-S, dental 
attendance PP p* M* G* GG
(* particular indicator) (+G, M) (+G, M, P) (+M, P)
G = Good, M = Moderate, P = Poor 
Combinations are not in priority order
4. Considering treatment options
Dentists should provide orthodontic treatment to children who have a high propensity, and 
select appropriate treatments from a variety of treatment options for those at lower levels of 
propensity (Table 10.19). Decisions to provide any treatment from the options, or even not 
to provide any and to re-assess the case later, should be made by taking into consideration 
the child’s condition and the availability of dental resources, as well as the type of tooth 
movement. For example, a removable appliance can be used for simple tooth movements 
such as tipping anterior teeth or correcting posterior cross-bite (j Sandy & Roberts-Harry, 
2003). In addition, children who do not have a high propensity will have a need for 
DHE/OHP.
Table 10.19: Treatment options for treating malocclusion in children with medium and low 
propensity.
____________________Treatment options________________
Orthodontic fixed appliance: complete dentition or 
Orthodontic fixed appliance: some teeth 
Orthodontic removable appliance 
Grinding (reduce functional shift)
Cantilever wood stick (reduce anterior crossbite)
Extraction
Consult for habit change (e, g, thumb sucking, tongue thrust) 
No clinical treatment and re-assessment later
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10.6.3 Results
Socio-dental needs for orthodontic treatment were calculated in terms of the prevalence of 
needs for the total sample of children examined (Figure 10.19). Moreover, the amounts of 
socio-dental needs per 100 children with normative needs were also calculated. The 
calculations were done separately for two options of normative need: a) definite IOTN need 
only (Figure 10.20) and b) definite IOTN need and borderline IOTN with perceive needs 
(Figure 10.21).
10.6.3.1 Prevalence of socio-dental needs in the total sample
1. Normative Needs
For the first option of normative needs (only children having definite IOTN need), the 
prevalence of orthodontic treatment needs was 35.0% of the sample (indicated by ‘a ’ in 
Figure 10.19). For the second option (when children with a borderline IOTN were also 
considered), 6.3% of the sample who had both borderline IOTN and perceived orthodontic 
needs were also included in the normative need group. In this case, the prevalence of 
normative need was 41.3% (indicated by ‘(a+b) ’ in Figure 10.19).
2. Impact-Related Needs
The prevalence of Impact-Related Needs were 10.5% and 15.3% for the orthodontic needs 
excluding (option a) and including (option a+b) children having borderline IOTN and 
perceived needs respectively. In addition, there were 9.8% and 5.0% of the sample, for the 
first and second options respectively, who did not have a normative need but had CS- 
impacts. If this group was also considered as having Impact-Related Needs, the total 
prevalence of Impact-Related Needs was 20.3% for both options. Classified by the extent 
of impacts, the highest percentage (14.6%) had CS-impacts on only one performance, while 
3.7%, 1.5% and 0.5% had CS-impacts on two, three and four performances respectively. In 
terms of the intensity of impacts, 5.2% had very little, 5.4% had little, 5.1% had moderate 
and 4.6% had severe levels of CS-impacts. None had very severe CS-impacts (Table
10.20).
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Table 10.20: Percentages of children having and not having Normative Needs for 
orthodontic treatment, by the extent and intensity of CS-impacts.
Percent of sample The extent of CS-impacts (PWI*)
One Two Three Four Total
impacts
Normative needs a(35.0%) 7.3 2.1 1.0 0.1 10.5%
No normative need fl(65.0%) 7.3 1.6 0.5 0.4 9.8%
Normative needs a+b (41.3%) 10.5 3.2 1.3 0.3 15.3%
No normative need a+b (58.7) 4.1 0.5 0.2 0.2 5.0%
Total children with CS-impacts 14.6 3.7 1.5 0.5 20.3%
The intensity of CS-impacts
Percent of sample Very Little Moderate Severe Very Total
little severe impacts
Normative needs a (35.0%) 2.2 2.5 2.8 3.0 0.0 10.5%
No normative need a (65.0%) 3.0 2.9 2.3 1.6 0.0 9.8%
Normative needs 0+6 (41.3%) 3.9 3.8 4.0 3.6 0.0 15.3%
No normative need a+b (58.7%) 1.3 1.6 1.1 1.0 0.0 5.0%
Total children with CS-impacts 5.2 5.4 5.1 4.6 0.0 20.3%
* Performance with impacts 
a  = Normative definite IOTN need.
a + b  = Normative definite IOTN need and normative borderline IOTN with perceived needs.
3. Propensity-Related Needs
The calculation for Propensity-Related Needs was done for 20.3% of the sample who had 
CS-impacts, both with and without Normative Needs. There were only 0.5% of the sample 
qualified for high propensity orthodontic treatment; and the treatment should be carried out 
for them. 12.8%, 6.1% and 0.9% were at medium-high, medium-low and low levels of 
propensity respectively. These groups without a high propensity (19.8%) would be offered 
DHE/OHP and orthodontic treatment options (Figure 10.19).
Propensity-Related Needs assessed above refers to both options of orthodontic needs 
(options a and a + b). The separate assessments for each option were performed further, in 
relation to 100 children with normative needs (see Sections 10.6.3.2.1 and 10.6.3.2.2).
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10.6.3.2 Socio-dental needs per 100 children with normative needs
10.6.3.2.1 Normative definite IOTN need (option a)
1. Normative Needs
The amount of children with normative definite IOTN needs was considered as 100 
children for the calculation of socio-dental needs in the next stages (Figure 10.20).
2. Impact-Related Needs
Per 100 children with normative definite IOTN needs, 30.2 children had Impact-Related 
Needs. They were classified according to the extent and intensity of their impacts. In terms 
of the extent of impacts, the highest proportion (20.8 children) had CS-impacts on one 
performance. 6.4, 2.7 and 0.3 children had CS-impacts on two, three and four performances 
respectively. Numbers of children at each level of impact intensity were 6.4, 7.2, 8.0 and
8.6 children for very little, little, moderate and severe degrees of impacts respectively 
(Table 10.21).
3. Propensity-Related Needs
Per 100 children with normative definite IOTN needs, only 0.9 children had a high 
propensity for orthodontic treatment and therefore, should be treated by the normatively 
appropriate orthodontic treatment. Numbers of children at other propensity levels were 
18.9, 8.9 and 1.5 children for medium-high, medium-low and low levels of propensity 
respectively (Figure 10.20). These 29.3 children who did not have a high propensity would 
be offered DHE/OHP, and could be additionally treated with any orthodontic treatment 
from the list of treatment options.
10.6.3.2.2 Normative definite IOTN need and normative borderline IOTN with perceived 
needs (option a+b)
1. Normative Needs
The amount of children with normative orthodontic needs, involving those with normative 
definite IOTN needs and those with normative borderline IOTN and perceived needs, was 
considered as 100 children for the calculation of socio-dental needs in the next stages 
(Figure 10.21).
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2. Impact-Related Needs
Per 100 children with normative orthodontic needs (including those with borderline 
normative and perceived needs), 37.0 children had Impact-Related Needs. Classified by the 
extent of impacts, the highest proportion (25.3 children) had CS-impacts on one 
performance, while 8.0, 3.0 and 0.7 children had CS-impacts on two, three and four 
performances respectively. Numbers of children at each level of impact intensity were 9.4, 
9.1, 9.8 and 8.7 children for very little, little, moderate and severe degrees of impacts 
respectively (Table 10.21).
Table 10.21: Percentages of children with normative orthodontic needs, by the extent and 
intensity of CS-impacts.
Normative needs The extent of CS-impacts (PWI*)
One Two Three Four Impacts- 
Related Needs
100 children a 20.8 6.4 2.7 0.3 30.2
100 children a+b 25.3 8.0 3.0 0.7 37.0
Normative needs The intensity of CS-impacts
Very little Little Moderate Severe Very severe Impact- 
Related needs
100 children a 6.4 7.2 8.0 8.6 0.0 30.2
100 children a+b 9.4 9.1 9.8 8.7 0.0 37.0
= Performance with impacts
0 = Normative definite IOTN need.
a + b  =  Normative definite IOTN need and normative borderline IOTN with perceived needs.
3. Propensity-Related Needs
Per 100 children with normative orthodontic needs (including those with borderline 
normative and perceived needs), only 0.7 children had a high propensity for orthodontic 
treatment and should, therefore be treated by orthodontic treatment. 0.5 and 0.2 children 
had very little and little CS-impacts respectively. Numbers of children at other propensity 
levels were 22.8, 11.6 and 1.9 children for medium-high, medium-low and low levels of 
propensity respectively. These 36.3 children without a high propensity would be offered 
DHE/OHP, and could be additionally treated with any treatment from the treatment options 
(Figure 10.21).
CHAPTER 10 -  SOCIO-DENTAL NEEDS 239
Summary
In summary, normative orthodontic needs were calculated in two ways; ‘option a ’ referring 
to children with normative definite IOTN needs and ‘option a + b’ including also those 
with normative borderline IOTN and perceived needs. For the option a, the prevalence of 
normative need was 35.0%, while that of Impact-Related Need decreased to 10.5%. For the 
option a + b, the prevalence of normative need was 41.3%, and decreased to 15.3% for 
Impact-Related Need. The prevalence of Impact-Related Needs was 20.3%, the same for 
both options, if all children with CS-impacts were included. Propensity-Related Needs of 
the 20.3% children with CS-impacts indicated that only 0.5% were at a high level of 
propensity for orthodontic treatment, 12.8% were at medium-high and 7.0% were at 
medium-low or low levels of propensity (Figure 10.19).
Moving to the actual estimation of treatment required per 100 children with Normative 
Needs, 30.2 children had Impact-Related Needs according to option a. In terms of 
Propensity-Related Need, they could be categorised into 0.9 children with high, 18.9 
children with medium-high and 10.4 children with medium-low or low propensity. 
DHE/OHP would be offered to 29.3 children who did not have a high propensity (Figure
10.20).
In relation to the option a + b, there were 37.0 children having Impact-Related Needs per 
100 children with normative needs. They could be categorised into 0.7 children with a high 
propensity, 22.8 children with medium-high and 13.5 children with medium-low or low 
levels of propensity. DHE/OHP would be offered to 36.3 children who did not have a high 
propensity (Figure 10.21).
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Figure 10.19: Socio-dental needs for orthodontic treatment in 1034 grade 6  children.
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Figure 10.20: Socio-dental needs for orthodontic treatment, per 100 grade 6  children with 
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10.7 Socio-dental needs for prosthodontic treatment
10.7.1 Model for prosthodontic treatments
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Figure 10.22: Model of socio-dental needs for prosthodontic treatment.
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10.7.2 Guidelines for assessing socio-dental needs for prosthodontic treatment
The model of socio-dental needs for prosthodontic treatment (Figure 10.22) is based on the 
BMDN. The assessment o f dental needs is performed at three levels: Normative, Impact- 
Related and Propensity-Related Needs. Integrating factors are the Condition-Specific Oral 
Impacts (CS-OIDP) relating to prosthodontic treatment and the propensity for 
prosthodontic treatment. Needs for prosthodontic treatment are calculated in two terms, 
numbers of children and dentures required, while needs for DHE/OHP refer to number of 
children only.
1. Assessing Normative Needs
Normative needs are assessed by clinical examination that dentists plan prosthodontic 
needs for present edentulous areas or areas where teeth require extractions and 
replacements afterwards. Dentists make decisions on types of prosthodontic normative 
needs which can be removable partial denture, as well as implants and bridge, depending on 
the resources and normative guidelines.
2. Assessing Impact-Related Needs
Impact-Related Needs are derived from integrating Condition Specific oral impacts (CS- 
impacts) relating to prosthodontic treatment with normative prosthodontic needs. Children 
who have both normative needs and CS-impacts will be considered as having ‘Impact- 
Related Needs’ for prosthodontic treatment. In addition, missing teeth can cause various 
negative effects on daily activities, such as mouth functioning or psychosocial well-being 
(Srisilapanan, 1997). Therefore, the Impact-Related Needs group may include children who 
have CS-impacts but no normative need. Otherwise, children in this group will be given 
counselling or referral. At the individual level of needs assessment, the investigation for 
CS-impacts on this group of children will allow a more accurate estimation of treatment 
needs. If the CS-impacts relate to prosthodontic treatment, children may be considered as 
having Impact-Related Needs. If not, they should be given appropriate intervention or 
referral for treatment relating to their impacts. Such an investigation is not feasible at the 
population level.
Children with Impact-Related Needs can be categorised by the intensity or the extent of 
impacts, and will be further assessed at the next step.
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Children with normative need but without impact, will be considered as not having a need 
for immediate replacement. Instead, regular follow-up to monitor changes in tooth 
movement and periodontal health of adjacent teeth are needed (Witter et al., 1994a, b; 
Shugars et al., 2000). In addition, they will have a need for DHE/OHP regarding 
periodontal health and caries.
3. Assessing Propensity-Related Needs
Prosthodontic treatment is relatively expensive, time-consuming and may require 
specialists. In addition, the risk of negative consequences after treatment should be 
considered. Therefore, the decision-making process of treatment needs should include the 
assessment of children’s propensity. Children with Impact-Related Needs will be assessed 
for their Propensity-Related Needs. Methods of assessing the propensity differ by type of 
prosthesis, because the effectiveness of different types o f prostheses depends on different 
propensity factors. This study provides guidelines for assessing Propensity-Related Needs 
for two commonly used prostheses; bridge and removable partial denture (RPD).
3.1 Bridge
The assessment of propensity for bridge follows the same steps as that of the dental crown 
for treating dental caries (see Section 10.2.2). Children are categorised according to their 
levels of propensity, ranging from high to low levels.
3.2 Removable partial denture (RPD)
The assessment of propensity for RPD takes into account two propensity factors, the Oral 
Hygiene Simplified Index (OHI-S) and the dental attendance pattern. Proper oral hygiene 
or adequate plaque control is required in order to maintain good condition of dentures as 
well as healthy abutment teeth and periodontal tissues (Bates, 1986; Brunner & Busin, 
1992). The prosthodontic treatment usually requires several dental visits for completing 
dentures and regular check-ups. Therefore, it is not recommended to provide long-process 
dentures to poor attendees.
The suggested classifications of propensity for RPD are the same as that of orthodontic 
treatment (see Section 10.6.2). Dentists can choose any of the three options to classify
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propensity into three, four or five levels ranging from high to low propensities (Table 
10.19).
4. Considering treatment options
Dentists should provide prosthodontic treatments to children with Impact-Related Needs 
and a high propensity, and consider alternative treatments for those who did not have a high 
propensity. Table 10.22 presents a variety of treatment options for prosthodontic treatment; 
dentists can select appropriate treatments for children according to their propensity levels 
and the availability of dental resources. In addition, children who do not have a high 
propensity will have a need for DHE/OHP.
Table 10.22: Treatment options for prosthodontic treatment in children with medium and 
low propensity.
________________________ Treatment options________________________
Bridge, or_______________________________________________________
Removable partial denture, or______________________________________
Implant, or______________________________________________________
Resin-bond bridge________________________________________________
Removable bridge________________________________________________
Temporary denture_______________________________________________
Follow up and re-assessment later___________________________________
10.7.3 Results
Socio-dental needs for prosthodontic treatment are presented in terms of the prevalence of 
(number of children with) needs for the total sample of children examined (Figure 10.23). 
Moreover, the amount of socio-dental needs per 100 children with normative needs were 
also calculated in terms of the numbers of children and dentures required (Figure 10.24).
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10.7.3.1 Prevalence of socio-dental needs in the total sample
1. Normative Needs
As expected, the prevalence of normative prosthodontic needs in children was very low; 
3.2% of the sample (Figure 10.23).
2. Impact-Related Needs
0.4% of the sample had both Normative Needs and CS-impacts relating to prosthodontic 
treatment, and were considered as having Impact-Related Needs. This was only one-eighth 
of those with Normative Needs. In addition to this group, 0.3% of the whole sample did not 
have normative need but reported CS-impacts. If the latter group was also considered as 
having Impact-Related Needs, the total prevalence of Impact-Related Needs would be 0.7% 
of the whole sample. The categorisation of children having CS-impacts by the extent and 
intensity of impacts are shown in Table 10.23. In terms of the extent of impacts, 0.5% had 
CS-impacts on one performance and 0.2% on two performances. In terms of the intensity of 
impact, 0.3% had very little and 0.4% had severe CS-impacts. None had little, moderate or 
severe levels of CS-impacts (Table 10.23).
Table 10.23: Percentages of children having and not having Normative Needs for 
prosthodontic treatment, by the extent and intensity of CS-impacts.
Children with edentulous area The extent of CS-impacts (PWI*)
(% sample) One Two Total
impacts
Normative needs (3.2%) 0.3 0 .1 0.4
No normative need (96.8%) 0 .2 0 .1 0.3
Total children with CS-impacts 0.5 0 .2 0.7
* Performance with impacts
Children with edentulous area The intensity of CS-impacts
(% sample) Very
little
Little Moderate Severe Very
severe
Total
impacts
Normative needs (3.2%) 0 .2 0 .0 0 . 0  0 . 2 0 . 0 0.4
No normative need (96.8%) 0 .1 0 .0 0 . 0  0 .2 0 .0 0.3
Total children with CS-impacts 0.3 0 .0 0.0 0.4 0 . 0 0.7
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3. Propensity-Related Needs
Propensity-Related Needs were assessed for 0.7% of the sample who had CS-impacts. 
None of them was qualified for the high propensity treatment, where treatment according to 
the normative need estimation would be offered. 0.5% and 0.2% were at medium-high and 
medium-low levels of propensity for dentures respectively (Figure 10.23). Thus, all 
children having CS-impacts would be treated by treatments from the options (Table 10.22) 
and offered DHE/OHP to improve their propensity.
10.7.3.2 Socio-dental needs per 100 children with normative needs
1. Normative Needs
The baseline number of 100 children with normative need was used to calculate the amount 
of socio-dental needs in terms of number of children and dentures required. For this 
baseline, 109.1 dentures were needed. All normatively required dentures were removable 
partial dentures (RPD) (Figure 10.24).
2. Impact-Related Needs
12.1 children had Impact-Related Needs, with 15.2 RPDs required for them. The numbers 
of dentures were categorised according to the extent and intensity of CS-impacts 
experienced by the children (Table 10.24). In terms of the extent of impacts, 9.1 RPDs were 
required for children having CS-impacts on one performance and 6.1 RPDs for those with 
two performances. In terms of the intensity of impacts, 6 .1 RPDs were required for children 
having very little CS-impacts and 9.1 RPDs for those with severe CS-impacts.
3. Propensity-Related Needs
Propensity-Related Needs were assessed for 12.1 children who had Impact-Related Needs 
for dentures. None of them had a high propensity for RPDs. Thus, no RPD was considered 
as a high propensity treatment. Treatment options should be considered for 9.1 RPDs and
6.1 RPDs needed by children at medium-high and medium-low levels of propensity 
respectively (Figure 10.24).
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Table 10.24: Percentages of children with normative needs for prosthodontic treatment, by 
the extent and intensity of CS-impacts.
Normative needs The extent of CS-impacts (PWI*)
One Two Impact-Related Needs
1 0 0  children 9.1 3.0 1 2 .1  children
109.1 dentures 9.1 6 .1 15.2 dentures
- Removable partial denture (109.1) 9.1 6 .1 15.2 RPDs
- Fixed bridge (0.0) 0 .0 0 . 0 0 . 0
* Performance with impacts
Normative needs The intensity of CS-impacts
Very little Severe Impact-Related Needs
1 0 0  children 6 .0 6 .1 1 2 .1  children
109.1 dentures 6 .1 9.1 15.2 dentures
- Removable partial denture (109.2) 6 .1 9.1 15.2 RPDs
- Fixed bridge (0.0) 0 . 0 0 . 0 0 . 0
Summary
In summary, the prevalence of prosthodontic needs decreased from 3.2% for Normative 
Needs to only 0.4% for Impact-Related Needs, or 0.7% if all children with CS-impacts 
were included. The assessment of Propensity-Related Needs for the 0.7% with CS-impacts 
showed that none was qualified for a high propensity treatment, while 0.5% had a medium- 
high level of propensity and 0.2% had a medium-low level. Thus, all children with 
normative needs should be treated by treatments from the available options and offered 
DHE/OHP (Figure 10.23).
Per 100 children with normative prosthodontic needs, 109.1 RPDs were required to meet 
those needs. Numbers of children having needs and RPDs required were decreased to only
12.1 children and 15.2 RPDs by assessing Impact-Related Needs. In terms of Propensity- 
Related Needs, no children had a high propensity for RPDs. 9.1 and 6.1 items of treatment 
options (e. g. temporary denture) were required for children at medium-high and medium- 
low levels of propensity respectively (Figure 10.24).
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Figure 10.23: Socio-dental needs for prosthodontic treatment in 1034 grade 6  children.
CHAPTER 10 -  SOCIO-DENTAL NEEDS 251
Normative Need 1 0 0  children
Removable partial denture (RPD) 
Fixed bridge__________________
109.1 RPDs 
0 . 0  bri(judges
positive CS-OIDPiti
Impact-Related Need 1 2 .1  children, 
15.2 RPDs
Le
ve
l 
of
 
C
S-
im
pa
ct
s Very severe 0.0 RPDs
Severe 9.1 RPDs
Moderate 0.0 RPDs
Little 0.0 RPDs
Very little 6.1 RPDs
Propensity fo r  treatment
Propensity-Related Need 
1 2 .1  children
Low Medium-
low
Medium-
high
High
0 .0 6 .1 6 .0 0 .0
15.2 RPDS 0 . 0 6.1 RPDs 9.1 RPDs 0 .0
r
Treatm ent options + DHE/OHP 12.1 children
Figure 10.24: Socio-dental needs for prosthodontic treatment, per 100 grade 6  children with 
normative needs.
CHAPTER 10 -  SOCIO-DENTAL NEEDS 252
10.8 Comparisons of Normative Needs with Socio-Dental Needs
10.8.1 Specific types of dental needs
The study summarises the extent of socio-dental needs of the sample and compares them 
with their normative needs. The comparisons were carried out for five non-progressive 
dental conditions. There was a marked reduction in the extent of needs assessed by the two 
approaches in every type of treatment need (p<0.001) (Table 10.25). More specifically, the 
reduction in the prevalence of needs, from Normative to Impact-Related Needs, for each 
type of treatment was as follows:
Treating dental injuries (involving enamel only): the prevalence decreased from 
20.9% to only 2.1%. Per 100 children with Normative Need, only 10 percent had 
Impact-Related Needs. The total prevalence of dental injuries, including children 
who had dentine-involved fractures where Impact-Related Needs were not assessed, 
decreased from 22.4% to 3.6% when using a socio-dental approach.
Treating enamel defects and dental anomalies: the prevalence decreased from 
24.9% to 6 .6 %. Per 100 children with Normative Need, a quarter (27 children) had 
Impact-Related Needs.
- Periodontal treatment: the prevalence of Normative Needs was extremely high, 
97.0%. It decreased to 26.6% for Impact-Related Needs. Per 100 children with 
Normative Need, a quarter (27 children) had Impact-Related Needs.
Orthodontic treatment’, the prevalence of Normative Needs including only children 
with normative definite IOTN needs was 35.0%. It decreased to 10.5% by using 
Impact-Related Needs. Per 100 children with Normative Need, 30 children had 
Impact-Related Needs. If the normative group included children with normative 
borderline IOTN and perceived needs, the prevalence of need decreased from 
41.3% to 15.3%. Per 100 children with Normative IOTN and borderline with 
perceived need, 37 children had Impact-Related Needs.
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- Prosthodontic treatment: the prevalence of Normative Needs was low; 3.2% of the 
sample. It decreased to 0.4% for Impact-Related Needs. Per 100 children with 
Normative Need, only one-eighth (12 children) had Impact-Related Needs.
Furthermore, the study identified the groups of children who experienced CS-impacts but 
did not have normative need. The prevalence ranged from 0.3% for prosthodontic treatment 
to 12.1% of the sample for treatment of enamel defects/dental anomalies (Table 10.25). It 
was 0 .5 % for periodontal treatment, 0 .6 % for treatment of dental injuries (involving enamel 
only), 5.0% for orthodontic treatment when the borderline normative (IOTN) group was 
considered and 9.8% when it was not. It should be emphasised that the numbers of children 
in the latter group were relatively high and even higher than that of Impact-Related Needs 
(those with both normative and CS-impacts) for some specific types of treatment. For 
example, 12.1% of the sample had CS-impacts relating to enamel defects/dental anomalies 
but no normative need, whereas 6 .6 % had both Normative and Impact-Related Needs. 9.8% 
of the sample had CS-impacts relating to orthodontic treatment, but did not have normative 
need, whereas 10.5% had both.
Table 10.25: Normative, Impact-Related Needs and Condition-Specific oral impacts (CS- 
impacts) for five non-progressive conditions of 1034 grade 6  children.
^ '''''^ J Je rc e n t of sample Normative CS-impacts Total
Type Need (NN) Impact-Related W ithout NN children with
dental needs Needs (IRN) CS-impacts
Treating dental injuries 22.4 3.6(16.0) NA NA
(-involving enamel only) 20.9 2 .1  ( 1 0 .2 ) 0 .6 2.7*
Treating enamel 24.9 6 . 6  (26.5) 1 2 .1 18.7*
defects/dental anomalies
Periodontal treatment 97.0 26.6 (27.4) 0.5 27.1 *
Orthodontic treatment" 35.0 10.5 (30.2) 9.8 20.3 *
Orthodontic treatmenta+b 41.3 15.3 (37.0) 5.0 20.3 *
Prosthodontic treatment 3.2 0.4(12.1) 0.3 0.7*
NA= Not assessed.
The numbers in parentheses are the numbers of IRN per 100 children with NN.
a  =  Normative definite IOTN need.
a + b  = Normative definite IOTN need and normative borderline IOTN with perceived needs.
* p<0.001, comparison between children having CS-impacts and those with Normative Needs (McNemar 
test).
—
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Moreover, even when these groups of children (having CS-impacts without Normative 
Need) were considered as having Impact-Related Needs, the extent of Impact-Related 
Needs remained significantly smaller than that of Normative Needs for every treatment 
type (p<0.001) (Table 10.25). So, even if dental health services were provided to those 
children with CS-impacts and without normative need, the levels of needs would still be 
much less than for normative need.
10.8.2 Overall dental needs (integration of specific dental needs)
The study integrates the specific results of socio-dental needs for every type of treatment 
together and illustrates the overall socio-dental needs of the sample in comparison to 
normative needs. Overall, the socio-dental needs of the sample were categorised into three 
levels according to their urgency: A) immediate needs B) early needs for progressive dental 
conditions and C) non-urgent needs for non-progressive dental conditions.
The first level (A) refers to Normative Needs for treating eight emergency dental conditions 
(see Section 6.3.7). Impact-Related Needs were not assessed at this level. The prevalence of 
children having immediate needs was 23.0% of the sample; 21.7% for treating one 
emergency condition and 1.3% for two conditions or more (Table 10.26).
The second level (B) refers to Normative Needs for treating dental caries and dental injuries 
involving dentine/pulp. Impact-Related Needs were not assessed at this level. The 
prevalence of needs at this level was 44.0%. 43.2% of the sample had one type of treatment 
needs, either for dental caries or for dental injuries involving dentine/pulp; while 0 .8 % had 
both (Table 10.26).
The third level (C) refers to Normative and Impact-Related Needs for treating the five non­
progressive dental conditions. The prevalence of Normative Needs for any of the five types 
of treatment was very high; nearly all children (98.8%) needed some kind of treatment. By 
using Impact-Related Needs, this figure (98.8%) was markedly decreased to 39.5% 
(p<0.001). Considering the number of types of treatment required, the highest percentage of 
children having Normative Needs (41.1% of sample) required two types of treatment, 
38.8% required one type and 18.9% required three or more types including some children
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needing all of the five types of treatment. On the other hand, most children with Impact- 
Related Needs (33.0% of the sample) needed only one type of treatment, while 6.2% 
needed two and very few (0.3%) needed three types o f treatment. The total numbers of 
items of treatment required per 100 children examined reduced from 180.9 normative items 
to 46.2 items as assessed by the socio-dental approach (Table 10.26).
Furthermore, children with Impact-Related Needs (IRN) for any of the five types of 
treatment were categorised according to their intensity of CS-impacts (in cases where they 
had more than one of the five types of CS-impacts, the highest intensity was chosen). The 
reduction in needs was even greater when this approach was also introduced. For example, 
10.3% of the children had an IRN with a moderate level of impacts, 6.5% with severe and 
0.7% with very severe levels of impacts. Another 22.0% of the whole sample had IRN but 
reported lower levels of oral impacts (11.7% little and 10.3% very little). Therefore, if 
Socio-Dental Need is calculated for those experiencing moderate CS-impacts and above, 
only 17.5% instead of 39.5% of the sample could be categorised as having Socio-Dental 
Needs (Table 10.26). This concept can be used in prioritising dental needs; a higher priority 
of treatment for the children with a higher level of impacts.
Moreover, the study identified the groups of children who experienced CS-impacts for any 
of the five types of treatment but did not have any type of normative need. That applies to 
12.5% of the sample. Their inclusion would increase the overall prevalence of Impact- 
Related Needs to 52.0%, instead of 39.5%. Even if this group of children were included in 
the Impact-Related Needs group, the extent of overall Impact-Related Needs remained 
significantly smaller than that of Normative Needs (p<0.001) (Table 10.26). Therefore, 
even if dental health services were provided to those children with CS-impacts and without 
normative need, the levels of overall needs would still be less than for normative need.
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Table 10.26: Summary of all type of dental needs of 1034 grade 6  children.
Percent of sample
Normative Impact-Related IRN, including
Level of needs Need (NN) Need (IRN) children
without NN
A) Immediate treatment (for eight emergency conditions)
Any type of need 23.0 NA NA
- For 1 condition 21.7 NA NA
- For 2/more conditions 1.3 NA NA
B) Early treatment (for dental caries and injuries invo ving dentine/pulp)
Any type of need 44.0 NA NA
- For 1 condition
(either caries or injuries) 43.2 NA NA
- For 2 conditions
(both caries and injuries) 0 .8 NA NA
C) Non-urgent treatment (for five non-progressive conditions)
Any type o f need 98.8 (100) 39.5 (40.0) * 52.0*
- For 1 condition 38.8 (39.3) 33.0 (33.4) 36.2
- For 2 conditions 41.1 (41.6) 6.2 (6.3) 14.3
- For 3 conditions 15.9(16.1) 0.3 (0.3) 1.5
- For 4 conditions 2 . 8  (2 .8 ) 0 . 0  (0 .0 ) 0 .0
- For 5 conditions 0 .2  (0 .2 ) 0 . 0  (0 .0 ) 0 . 0
Total items of treatment/care 
(per 1 0 0  children examined) 180.9 items 46.2 items 69.4 items
Intensity of CS-impacts: 
Very little 10.3 (10.4) 11.9
Little 11.7(11.9) 15.8
- Moderate 10.3 (10.4) 14.2
Severe 6.5 (6 .6 ) 9.2
Very severe 0.7 (0.7) 0.9
NA= Not assessed.
The numbers in parentheses are based on 100 children with overall NN.
* p<0.001, comparison between Impact-Related and Normative Needs (McNemar test).
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CHAPTER 11 
DISCUSSION
11.1 Discussion
The main objectives of this study were to develop a socio-dental needs assessment system 
for children and to test and compare dental needs assessed by the new socio-dental method 
with the conventional normative approach. The main finding was the dramatic difference 
between the estimates o f Normative and Socio-Dental Needs. The Socio-Dental method 
markedly decreased the estimates of dental needs.
The measure of oral health-related quality of life (OHRQoL) used in this study, the 
CHILD-OIDP index, measures the adverse effects on quality of life in relation to perceived 
oral health problems of children. The index was modified from the OIDP index which was 
used with adolescent, adult and elderly populations, but never before with younger 
children. The prevalence of children having oral impacts measured by the CHILD-OIDP 
was high (see Section 7.3). This high prevalence of impacts suggests that the school dental 
service in Suphanburi was not achieving high levels of oral health-related quality of life for 
many children, even though the study population had a low-caries experience.
A special feature of this study, when compared to others in the field, is that the OHRQoL 
impacts were attributed to a specific dental or oral cause. Because the CHILD-OIDP 
measures overall impacts from the teeth and mouth, the Condition Specific OIDP (CS- 
OIDP) was used for the assessment of specific types of dental needs. The CS-OIDP was 
integrated into the socio-dental model with Normative Needs for each of the five types of 
treatment for non-progressive dental conditions.
The marked decreased estimates o f dental needs between the normative and the socio­
dental approaches is illustrative o f the dental needs assessment in children in Suphanburi 
province of Thailand, as the total child population of 11-12-year-olds were examined. 
While they are indicative o f the large gap between normatively and socio-dentally assessed 
dental needs, their universal applicability cannot be assumed. But the findings do highlight
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many of the shortcomings of the normative approach and suggest that a move towards a 
socio-dental needs assessment system is required.
The prevalence of Normative Need for any type of dental treatment in the study population 
was extremely high (see Section 6.2). This is unsurprising when one considers that the 
normative approach is likely to record a treatment need for any oral condition that deviates 
from an ideal state (Gjermo, 1991; Kay, 1993).
Oral health impacts assessed for the five non-progressive dental conditions by the 
Condition Specific-OIDP (CS-OIDP) method were integrated with Normative Needs (NN), 
to form Impact-Related Needs (IRN). Through this integration, the numbers of children 
having dental needs decreased markedly from normatively assessed needs (see Section 
10.8). Per 100 children with Normative Needs in relation to any of the five types of 
treatment, only 40 children had Impact-Related Needs. Using Impact-Related Need as the 
level of defining need accords with the WHO definition of health, “a state of complete 
physical, mental and social-well-being and not merely the absence of disease or infirmity” 
(World Health Organization, 1948). That suggests that the integration of clinical and 
quality of life measures should form the foundation o f assessing needs, particularly for 
children with chronic conditions. In addition, every step of the therapeutic process, 
involving defining regimen goals, monitoring and evaluation of therapeutic outcomes 
should also be taken into account (Chewning & Sleath, 1996). Our findings suggest that the 
daily life of the 40 children with Impact-Related Need was negatively affected by dental 
conditions, and they would benefit from dental treatment (Haffajee & Socransky, 1986; 
Locker & Jokovic, 1996).
The substantial (60%) reduction of overall dental needs, when the Normative and Socio- 
Dental methods were compared, was consistent with the results of studies in adults, where 
the use of subjective measures reduced the amount of overall dental needs to less than half 
of normative needs (Smith & Sheiham, 1980; Cautley et al., 1992; Fiske & Lloyd, 1992; 
Locker & Jokovic, 1996). The general finding that the extent of subjective needs tends to 
be less than that of normative needs (Tervonen & Knuuttila, 1988; Gilbert & Nuttall, 1999)
CHAPTER 10 -  SOCIO-DENTAL NEEDS 259
would be further extended, if  the needs for treating dental caries or emergency conditions, 
for which subjective perceptions tend to be higher than other conditions, were excluded 
(Gilbert et al., 1994; Adulyanon, 1996; Locker & Jokovic, 1996; Robinson et al., 1998). 
Unlike any other previous study, this study calculated the overall dental needs by 
integrating all the main types of dental needs for non-progressive dental conditions 
together, while not including subjective perceptions in estimating needs for progressive or 
emergency conditions, where the existence of needs should be based on the normative 
level. The big gap between overall Normative and Impact-Related Need found here 
indicates a considerable reduction in the estimates of overall dental treatment needed for a 
child population.
The 60% reduction of Normative Needs mentioned earlier refers to the integration of CS- 
OIDP for any level of intensity of impacts; that is including impacts of “very little” 
intensity. The gap between Normative and Impact-Related Needs was greater when using 
more demanding levels of CS-impacts (see Section 10.8.2). For example, the reduction was 
70.4% if children with “little or more” CS-impacts were considered as being in need for 
treatment (excluding those with “very little” CS-impacts). This suggests that less than one- 
third of children with Normative Needs would need treatment. The further exclusion of 
children with “little” CS-impacts resulted in an 82.3% reduction of Normative Needs; only 
one-sixth of children with Normative Needs would need treatment in this case* (Table 
l i . i ) .
A further related point of the reduction in overall dental needs relates to the fact that most 
children had a socio-dental need for treating only one of the five dental conditions; on the 
other hand, most children had normatively assessed needs for two conditions (Table 11,1). 
This was due to the extremely high prevalence of normative treatment needs for periodontal 
disease. Ninety-seven percent of the sample had periodontal disease.
Looking at the five types of dental needs separately, the reduction in needs was evident in 
every type of treatment, ranging from 63% to 8 8 % of Normative Needs. Similar to the 
overall needs, the reduction in specific types of needs was greater if different levels of CS-
* For ease of presentation, summary tables from chapters on the aforementioned findings are included in this 
chapter.
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impacts were applied. The difference between Normative and Socio-Dental estimates 
increased to 72%-94% of Normative Needs when children with “very little” CS-impacts 
were not considered in need for treatment, and reached 82%-94% by further excluding 
those with “little” CS-impacts (Table 11.2).
Table 11.1: Normative and Impact-Related Needs for overall treatment, by the levels of 
CS-impacts and number of types of dental needs.
Children with 
Normative Need
Children with 
Impact-Related Need
Percentage
reduction
100 children 40 children 60%
Intensity of CS-impacts
Very little or more - 40.0 60.0%
Little or more - 29.6 70.4%
Moderate or more - 17.7 82.3%
Severe or more - 7.3 92.7%
Very severe - 0.7 99.3%
Number of types of treatment per child
One 39.3 33.4 NA
Two 41.6 6.3 NA
Three 16.1 0.3 NA
Four 2 .8 0 . 0 NA
Five 0 .2 0 . 0 NA
Summary of Table 10. 26. 
NA= Not assessed.
Table 11.2: Normative and Impact-Related Needs for specific types of treatment, per 100 
children with Normative Needs.
Type of treatment
Normative 
Need (NN)
Impact- 
Related Need 
(IRN)
IRN,
Tittle/more’
CS-impacts
IRN, 
‘moderate/more 
’ CS-impacts
Dental injuries 
-enamel-involved # only
1 0 0 .0
93.5
16.0 (84.0) 
9.5
13.8 (86.2) 
7.3
11.7 (88.2) 
5.2
Enamel defects/dental 
anomalies
1 0 0 .0 26.5 (73.5) 19.9 (80.1) 14.8 (85.2)
Periodontal treatment 1 0 0 .0 27.4 (72.6) 18.9 (81.1) 8.9 (91.1)
Orthodontic treatmenta 
Orthodontic treatmenta + b
1 0 0 .0
1 0 0 .0
30.2 (69.8) 
37.0 (63.0)
23.8 (76.2) 
27.6 (72.4)
16.6 (83.4) 
18.5 (81.5)
Prosthodontic treatment 1 0 0 .0 12.1 (87.9) 6.1 (93.9) 6.1 (93.9)
Summary of Figures 10.11, 10.14, 10.17, 10.20, 10.21 and 10.24
The numbers in parentheses are percentage reductions from Normative to Impact-Related Needs.
a = NN refers to normative definite IOTN needs 
a  + b  =  NN also includes normative borderline IOTN with perceived needs
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Of the five types of dental treatment, the percentage reduction was greatest for 
prosthodontic treatment and least for orthodontic treatment for enamel defects (Table 11.2). 
This indicates the relatively high need for orthodontic and enamel defects treatment when 
assessed socio-dentally. It provides further evidence of the important influence of dental 
appearance on oral health-related quality of life of children.
Malocclusions adversely affect children or young adolescents in relation to dental 
appearance rather than mouth functioning. Tuominen and Tuominen (1994) found that half 
of adolescents who perceived a need for orthodontic treatment reported concern about 
appearance as the only reason for their perceived needs, while a quarter reported both 
appearance and ability to chew as the reason. An important reason for seeking and 
undertaking orthodontic treatment, as well as the main benefit children can gain from it, 
relates to appearance, not chewing ability nor oral health (Hawley & Holloway, 1992; 
Albino et al., 1994; Birkeland et al., 1999; | Sandy & Roberts-Harry, 2003). Similarly, the 
cases of untreated malocclusions were less likely to be happy with their appearance 
(Burden et al., 1994; de Oliveira & Sheiham, 2003). Untreated malocclusions, particularly 
in children with obvious irregularity, can create a profound effect on children’s 
psychosocial well-being ( J  Sandy & Roberts-Harry, 2003). Furthermore, in cases with very 
obvious malocclusions, such as children who required orthodontic surgery, dental 
appearance, and not chewing ability, was still the main reason for perceived treatment 
needs (Zhou et al., 2001). Cortes et al. (2002) found that although more children with 
fractured teeth experienced difficulty in eating than those without a fracture, they were 
more concerned about aesthetics than function. Children with untreated fractured teeth were 
more dissatisfied about their appearance, and were 2 0  times more likely to have oral 
impacts on daily life than those without a fracture. Hamilton (1997) showed that 
appearance was the main factor determining children seeking treatment following traumatic 
dental injuries. The powerful influence of dental appearance, in terms of psychological and 
social well-being, is generally accepted as the reason for the mouth being one of the most 
important facial attraction features. The face is one of the most important features in human 
attractiveness and plays an important psychosocial role in human life, social interaction and 
relationships (Baldwin, 1980; Vallittu et al., 1996; Etcoff, 1999).
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Another measure of the importance of appearance of teeth and face relates to teasing. 
Cortes (2001) found that children with untreated fractures teeth were teased a lot about their 
fractured teeth. Most common nicknames referred to the child’s appearance, and nearly all 
children having nicknames had negative experiences that caused distress and were hurtful 
(Crozier & Dimmock, 1999). Shaw et al. (1980) also found that the appearance of teeth was 
the main reason for teasing among children (more than any other reason such as clothes, 
height or weight). A long-term study found that certain malocclusions, especially 
conspicuous anomalies, might adversely affect the body image and self-concept, not only at 
adolescence, but also in adulthood (Helm et al., 1985); children with malocclusion were 
teased seven times more often at school. Zhou et al. (2001) found that nearly half of the 
patients receiving surgical orthodontic treatment had a nickname relating to their 
dentofacial problems, and eight out of ten of these felt embarrassed or angry about their 
nickname. Indeed, teasing, a very common practice in school life which occurs mainly in 
middle childhood and early adolescence (Bowdler & Gleisner, 1982; Johnson & Rudy, 
1990; Loeber & Hay, 1997), evidently relates to dental appearance. Children who are 
targeted most often are those with traits that deviate from group norms, since there is 
limited tolerance in society for individuals who look very different (Gerrard, 1991). 
Teasing relating to dental appearance has long lasting psychological effects on children 
(DiBiase & Sandler, 2001; Vessey et al., 2003).
An important effect of dental diseases is the impact on quality of life. The improvement of 
oral quality o f life is the greatest contribution dentistry can make (Cohen & Jago, 1976; 
Fiske et al., 1990). However, surprisingly, none of standard oral health survey methods 
incorporate children’s perceived feelings in the estimation of treatment needs. Dental 
treatment needs assessment in children by and large depends on professional opinion alone 
(U.S. Department of Health and Human Services, 1982; O ’Brien, 1994; WHO, 1997; 
Dental Health Division, 2002). The omission of psychosocial health is considered as a 
serious shortcoming of normative need assessment, particularly for conditions that mainly 
relate to aesthetic concern such as malocclusions, enamel defects and dental anomalies. In 
addition, the benefits children will receive from treatment depend not only on the severity 
of presenting dental and oral anomalies, but also on children’s own perception of the 
problem (| Sandy & Roberts-Harry, 2003)- Children who perceive oral problems are most 
likely to benefit from therapy (Haffajee & Socransky, 1986; Locker & Jokovic, 1996).
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Therefore, for example, some children with malocclusions who are unconcerned about their 
appearance should not necessarily be considered as having a treatment need. In these 
circumstances, | Sandy and Roberts-Harry (2003) suggest that dentists should only carry out 
orthodontic treatment if  it is in the interests of children.
Apart from the psychosocial impacts relating to dental appearance, other kinds of oral 
impacts were perceived less often or were of minor intensity. Consequently, the amount of 
socio-dental needs for the other three types of treatment, namely treatment for dental 
injuries, periodontal and prosthodontic conditions, was much less than that of normative 
needs. For example, the greatest reduction was in prosthodontic treatment need where only 
12 children per 100 with Normative Needs had Impact-Related Needs and only 6  per 100 
had impacts beyond the “very little” level (Table 11.2). Although there is no study on 
prosthodontic needs in a young population, the finding of low perceived impacts relating to 
prosthodontic condition is to be expected, as there is evidence showing that impact 
causation differs by age, with the concern about appearance decreasing and that of 
functioning increasing with age. Chen and Hunter (1996) assessed oral quality of life in 
child, adult and elderly populations. They found that overall levels of oral impacts were 
highest in the child group. Interestingly, the perception of social functioning as the cause of 
impacts was highest in children and lowest in elderly people, while that of chewing ability 
was lowest in children and highest in elderly people. Indeed, a concern about malocclusions 
was lower in adult than in younger age groups (Stenvik et al., 1996). On the other hand, a 
concern about mouth functioning or ability to chew was more important in adults and most 
important in elderly people (Reisine, et al., 1989; Broughton & Smales, 1991; Strauss & 
Hunt, 1993; Adulyanon, 1996; Srisilapanan, 1997).
For every 100 children with Normative Need for periodontal treatment, 27 children had 
Impact-Related Need (Table 11.2). This relatively high level of perceived impacts relating 
to periodontal conditions differ from previous studies in adults, which suggest that 
subjective perception of periodontal diseases is low (Ainamo, 1972; Cushing et al, 1986; 
Cautley et al, 1992). Kallio (1996) studied adolescents’ self-assessment of gingival health 
and concluded that although adolescents’ perception of periodontal problems largely 
differed from dentists’ assessment, it was precise enough to be used as a tool for monitoring 
gingival health and enhancing periodontal awareness. Relatively prevalent impacts relating
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to periodontal diseases might be expected from studies in adolescents because periodontal 
conditions during this age could be affected by hormonal change or tooth eruption, namely 
prepubertal gingivitis (Bimstein, 1991; Addy et al, 1994). Impacts from periodontal 
problems can be perceived in different ways; chewing ability, unsatisfactory appearance or 
discomfort (Leao & Sheiham, 1995). The last two kinds of impacts are possible in children, 
but not likely to be perceived at a high intensity. Indeed, most children in this study 
perceived CS-impacts relating to periodontal treatment at low levels of intensity. Therefore, 
they would be excluded from the need group if a higher threshold of impacts was applied. 
Consequently, Impact-Related Needs for periodontal treatment would be lower than for 
types of treatments relating to appearance, such as orthodontic treatment and treatment for 
enamel defects and dental anomalies (Table 11.2)
The treatment need concept used in this thesis includes other aspects, in addition to Impact- 
Related Need. The concept of needs as ‘ability to benefit’ (National Health Service 
Management Executive, 1991) differentiates ‘need for treatment’ from ‘need for health’. 
Treatment need exists only when there is an effective and acceptable treatment or cure 
(Matthew, 1971). Effectiveness of treatment depends not only on dentists but also on 
patients’ levels of compliance (Croxson, 1998). Therefore, treatment needs that would 
result in effective treatment for children should be assessed, instead of simply being 
determined by clinical indices alone that do not incorporate ability to benefit. This provides 
the rationale for including the propensity for treatment in the needs assessment system. 
Propensity-Related Needs (PRN) facilitate the selection of appropriate types of ‘dental 
care’ for children in need. The assessment and integration of propensity factors into the 
needs assessment system fulfils the fourth objective of this study, namely, assessing socio­
dental needs by integrating subjective perceptions and propensity with normative needs. 
When Propensity-Related Need (PRN) was assessed, the amount of dental treatment needs 
decreased even further from Normative Needs assessments. Because, even though dental 
care would be provided for all children with Impact-Related Needs or those with Normative 
Needs for progressive dental conditions, normative treatment would be considered most 
appropriate for those with a high or medium-high PRN.
The findings from this study support the hypothesis that the proportion of high Propensity- 
Related Needs is expected to be considerably smaller than that of Normative Needs.
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Taking orthodontic treatment as an example (Figure 11.1), the 30.2 IRN per 100 children 
with NN decreased to only 19.8 children after assessing PRN. This suggests that only 19.8 
per 1 0 0  children with normative orthodontic treatment needs had a high or medium-high 
PRN and therefore, should potentially receive successful orthodontic treatment. The 
remainder had a considerable risk of treatment failure and adverse oral health consequences 
if  treatment was carried out for them (Shaw et al., 1991b; Patel, 1992; Breistein & Burden, 
1998;|Sandy & Roberts-Harry, 2003) (see Section 10.6.2).
In earlier versions of the model for assessing socio-dental needs, dental caries was 
considered as a progressive condition where normative assessment was dominant and 
impacts were not taken into consideration (Adulyanon, 1996; Sheiham & Spencer, 2002). 
In the present study it was decided that treatment must be provided for all children with a 
normative need for treating dental caries. However, decisions on the exact type of treatment 
for caries should take into account information about propensity. For example, the 12.8 
dental crowns required per 100 children with Normative Needs for crowns were all likely to 
fail due to the children’s susceptibility to caries and poor oral health behaviours (Elderton 
& Mjor, 1992; Kidd et al., 1992; NHS Centre for Reviews and Dissemination, 1999; 
McDonald & Avery, 2000) (see Section 10.2.2). Apart from opting for alternative 
treatments, dental crowns could be made for those with a medium-high PRN, together with 
dental health education and/or oral health promotion to improve their propensity (Figure
11.1). Then the number of crowns would fall from 12.8 to 5.0; less than half the number 
estimated by the normative approach (see Section 10.2.3.2).
This study also considers that all children with normative needs for treating dental caries 
had an additional need of dental health education and/or oral health promotion (DHE/OHP) 
for preventing future caries (see Sections 10.2.1 and 10.2.2). This aspect of needs 
assessment for children with dental caries is overlooked by the normative needs assessment 
approach. The normative approach views caries management only by the restorative 
approach (Elderton, 1993) and estimates dental needs by only converting caries status data 
to restorative treatment needs information (McGuire, 1992; World Health Organization, 
1997). However, Pitts (1997) argued that the operative approach was inadequate for 
children who need dental care. Appropriate dental care for children was the combination of 
preventive and operative services.
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Figure 11.1: Numbers of Propensity-Related Needs per 100 Normative Needs for 
orthodontic treatment, dental crowns for caries and periodontal treatment. 
(Summary of Figures 10.8, 10.17 and 10.20).
The implication of using Propensity-Related Need for periodontal treatment is different 
from the other types of dental treatments. The “very high” and “high” PRN groups refers 
collectively to 4.4 per 100 children with NN (Figure 11.1). These 4.4 children with low 
levels of plaque and calculus should be considered as not having a periodontal treatment 
need, because low levels of dental deposits will not cause destructive periodontal diseases 
and therefore reflect a rational goal for periodontal care, instead of a plaque free mouth
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(Sheiham, 1997). On the other hand, most of the remaining 95.6 children who had 
“medium-high” to “low” PRNs would not be suitable for periodontal treatment because 
treatment will not be very effective (see Section 10.5.2). Calculus will recur rapidly in a 
short period after treatment and periodontal health will not be improved unless their dental 
plaque could be decreased to a low level (Bakdash, 1994; Kite & Pearson, 1995; Galgut, 
1996). Here, Mechanic’s (1995) view is highly pertinent; ‘to simply treat manifest 
symptoms and syndromes without addressing the conditions that contribute to their 
persistence or reoccurrence, is ineffective and perhaps even pointless’. In spite of this 
evidence, periodontal treatment needs are assessed by oral examination alone. As a result, 
very high levels of needs have been universally reported (Pilot & Miyazaki, 1991; WHO, 
1994a; Pilot, 1998). The practice of scaling without any improvement in oral hygiene is 
common (Lembariti et al., 1998). Thus, the large amount of normative periodontal 
treatment needs in children remains constantly high (O’Brien, 1994; Dental Health 
Division, 2002). The new system suggested in this study considers that there was little need 
for periodontal treatment involving one-to-one oral hygiene instruction or periodontal 
scaling. Instead, there was a high level of need for dental heath education/oral health 
promotion for 96.2 children per 100 at low to high levels of propensity. In addition, clinical 
interventions such as oral hygiene advice or gross scaling could be carried out, particularly 
for 39.5 children per 100 at the medium-high level. Reassessment of propensity could be 
done at a later date and more treatment could be offered when their propensity improved 
(see Section 10.5.3).
The assessment of Propensity-Related Needs was introduced by Adulyanon (1996) and 
Srisilapanan (1997), using periodontal and prosthodontic treatment needs in adults and 
elderly. The concept of PRN in this study is similar to those previous studies, focussing on 
the effectiveness of treatment and its benefit to children. However, this study developed 
this approach further by using the assessment of PRN for all the main types of complex 
treatment, providing options for categorising propensity into more levels (see para.
4.4.2.3.1) and suggests possible treatment options apart from normative treatment (see para.
4.4.2.3.2). These developments could make the socio-dental system more operational. 
Compared to the previous studies in adults and elderly, the method used in this study is also 
different in terms of factors considered to assess propensity. For example, this study does 
not consider ‘smoking’ for periodontal treatment due to the age of the sample. In general,
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the findings of this study correspond to previous studies and show that there is a very low 
proportion in the high propensity groups and a large difference between Propensity-Related 
Needs and Impact-Related Needs. This suggests that normative needs assessment would be 
appropriate for very few children, while periodontal treatment for most of them who 
already had oral problems and who were affected by their impacts should be adjusted 
according to their propensity levels. In addition, the treatment must be supplemented with 
dental health education and/or oral health promotion (DHE/OHP).
Apart from the considerable reduction in normative treatment needs, this study also 
highlights the need for DHE/OHP, which is frequently ignored in the traditional methods of 
needs assessment. The large numbers of children requiring dental education and/or oral 
health promotion emphasises the need for a population strategy of health promotion (Rose, 
2003), which would benefit all children and increase the propensity particularly of those 
with a low propensity. They would then be suitable for treatment.
Subjective needs or impacts without normativelv assessed needs
In what has been discussed heretofore, the reduction in needs was illustrated using 
normative needs as a basis for comparison. According to the theoretical framework of this 
study (see Section 3.1), this reduction in needs refers to the gap between ‘A ’ and ‘C’ where 
Normative Need exists without the presence of Impact-Related Need (Figure 11.2). In 
addition to this gap, the area where subjective needs or impacts exist without normative 
need should be addressed as well. Here, another aspect of the shortcomings of the 
normative approach is apparent, as it fails to consider this area and, consequently, does not 
capture feelings of well-being and psychosocial dimensions of health. The role of 
normative judgement in making treatment decisions can be questioned in circumstances 
where non-progressive or non-emergency dental conditions cause psychosocial impacts on 
children’s quality of life (Anderson, 1998). This area refers to the difference between ‘B’ 
and ‘C’ or the area of ‘IRN without NN’ indicated by the crescent shaped area outlined in 
bold of the Venn diagram in Figure 11.2.
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Normative
Figure 11.2: Relationship between normative needs and CS-impacts (see also Figure 3.1).
There are relatively few studies on the assessment of children’s perceptions of their oral 
health, despite the progress made on such studies in adults (Reisine & Locker, 1995). 
However, studies in orthodontics have often reported a considerable proportion of children 
that perceived their dental needs or oral impacts without normative need. For example, de 
Oliveira (2001) found that 27% of young adolescents who had oral impacts were 
normatively assessed not to be in need of orthodontic treatment. 12.6% o f those who had no 
normative need were dissatisfied with the appearance of their teeth. Similarly, Koochek et 
al. (2001) found that 20% to 25% of adolescents and adults who had perceived orthodontic 
treatment needs were not assessed as being in need for normative treatment. Chew and Aw 
(2002) reported that one-third of children who were concerned about malocclusion were 
normatively assessed as not in need of treatment.
In this study, socio-dental needs in the absence of normative need were presented in terms 
of another option of Impact-Related Needs (see Sections 10.3.3.1, 10.4.3.1, 10.5.3.1,
10.6.3.1 and 10.7.3.1). There was a significant proportion o f children with oral impacts but 
without normative need, mainly in relation to orthodontic treatment and treatment for 
enamel defects/dental anomalies (Table 11.3). These correspond to previous findings 
regarding the highest numbers of children with Impact-Related per 100 children with 
Normative Needs for orthodontic and enamel defects treatments. It confirms that dental 
appearance is a major concern of children at this age. Half of the children who had impact
□| A = Normative Needs ■
B = CS-impacts
A S C /  /l l ^ T C S - im p a c ts
\ /  /  m
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relating to orthodontic treatment did not have normative definite IOTN need. This 
proportion decreased when children with normative borderline IOTN and perceived need 
were included in the normative need group, because of the inclusion of subjective 
assessment in normative judgement (see Section 10.6.3.1). The findings on Impact-Related 
without Normative Needs for orthodontic treatment highlights the shortcoming of the IOTN 
as it fails to accurately capture the children’s perceptions of appearance and psychosocial 
well-being (Mandall et al., 2000; de Oliveira & Sheiham, 2003).
The gap between IRN and NN was also large for enamel defects and dental anomalies. The 
percentage of children having Impact-Related without Normative Needs was double than 
that with Impact-Related plus Normative Needs (Table 11.3). One in six (12 out of 75) 
children who did not have normative needs for enamel defects had CS-oral impacts (see 
Section 10.4.3.1). This gap is larger than that found in 12-year-old children in England 
(Milsom et al., 2000). They found that one in eighteen children without normative enamel 
defects were unhappy with their perceived enamel defect. However, the different findings 
between the two studies could be explained by the use of different methods for both 
normative and subjective assessments in the two studies in different countries. More 
specifically, this study used ‘colour of teeth’ to indicate oral impacts relating to enamel 
defects. On the other hand, the more specific term (‘marks on teeth which would not brush 
o ff) used in the Milsom et al. study may lead to lower levels of perceived enamel defects. 
In addition, the normative assessment of this study used the dentists’ opinion on whether 
treatment was needed for any lesion that was detected or not. Thus, the threshold tended to 
be higher than in the Milsom et al. (2000) study, which used the DDE index to assess the 
presence or the absence of lesions.
Considering all five types of treatment together, the extremely high prevalence of 
normative needs (98.8%) decreased to 39.5% by the integration of CS-impacts (see Section
10.8.2). In addition to this 39.5%, who were considered as having Impact-Related Needs, 
12.5% of the sample also had CS-impacts relating to any of the five types of treatment but 
were not considered as having Normative Need for that treatment (Table 11.3). If this group 
were included, the total prevalence of Impact-Related Need was 52.0% of the sample. This 
suggests that if a decision on treating non-progressive dental conditions was made on the 
basis of quality of life, taking subjective perception as an important factor, nearly a quarter
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of those who may need treatment may not be treated by the conventional normative 
approach. The findings reported here are consistent with other studies in showing that many 
children suffered from oral health impacts even when they were considered as having good 
normative dental health (Chen & Hunter, 1996; Jaafar, 1999). This shows that the 
professional assumption of an ideal state of oral health does not necessarily lead to a better 
quality of life for the people. What is more, in a study of Fiske et al. (1990), the provision 
of normative assessed dental care did not contribute much to people’s quality of life.
Table 11.3: Normative, Impact-Related Needs and Condition-Specific oral impacts (CS- 
impacts) of 1034 grade 6  children.
R ercentof sample 
Type of needs
Normative 
Need (NN)
Impacit-Related NeecIs (IRN)
W ith NN W ithout NN Total
Treating dental injuries 
(involving enamel only) 20.9 2 .1 0 . 6 2.7*
Treating enamel 
defects/dental anomalies
24.9 6 . 6 1 2 .1 18.7*
Periodontal treatment 97.0 26.6 0.5 27.1 *
Orthodontic treatmenta 
Orthodontic treatmenta+b
35.0
41.3
10.5
15.3
9.8
5.0
20.3 *
20.3 *
Prosthodontic treatment 3.2 0.4 0.3 0.7*
Any type of treatment 98.8 39.5 12.5 52.0*
Summary of Tables 10. 25 and 10.26
a  =  NN referred to normative definite IOTN needs 
a  + b  =  NN also included normative borderline IOTN with perceived needs 
* = p<0.001, comparison between children having CS-impacts and those with Normative Needs
(McNemar test).
As stated earlier, the inclusion of children having CS-impacts without Normative Need in 
the Impact-Related Need group may increase the assessed amount of dental needs. Even if 
this approach were to be used, the reduction in needs from Normative to the total Impact- 
Related Needs remains statistically significant for overall, as well as for each of the five 
types of treatment (Table 11.3). Furthermore, the reduction in treatment from Normative 
Needs to high Propensity-Related Needs also remained significant. This finding strongly 
supports the main objectives and hypothesis of this research. Moreover, the amount of 
Impact-Related Needs would be decreased if specific levels of CS-impacts were applied. 
Figure 11.3 shows how the level of need for enamel defects and dental anomalies changes 
depending upon adjusting the level of CS-impacts and whether children with impacts but 
without normative needs are included or excluded (see Section 10.4.3.1). The inclusion of
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children with impacts but without normative needs may be considered as another option for 
assessing Impact-Related Needs that highlights further the psychosocial dimensions of the 
socio-dental approach. Dental counselling or even some types of treatment may be 
provided for them. That in turn will depend on an investigation of impacts at the individual 
level. Nevertheless, this aspect is beyond the aims of this study.
Normative Need
Impact-Related Need 
All level of impacts
0)
tJC
c0
■4—>c5Os-<L)eu Impact-Related Need
‘Moderate’ or more
Impact-Related Need
‘Severe’ or more
Include children 
without Normative Needs
Figure 11.3: Changes in prevalence of needs for managing enamel defects and dental 
anomalies when considering level of CS-impacts and two options of Impact-Related Needs. 
(Summary o f  Table 10.12).
The significant area of Impact-Related without Normative Needs in Figure 11.3 confirms 
that there is a gap in oral health perceptions between dental professionals estimates o f needs 
and children’s. In fact, this inconsistency is conceptually feasible since normative need is 
based on the biomedical model, whereas children’s perceptions of their oral health-related 
quality of life involve interactions between biological, psychological and socio- 
environmental factors (Engel, 1980). Bowling (1997a) stated that how patients feel is more 
important than how doctors think they ought to feel. Furthermore, the normative approach 
views the burden of diseases as the amount of ‘dental treatment’ required for children in 
need. On the other hand, the socio-dental approach highlights the negative consequences on
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psychological and social aspects of people’s life caused by dental diseases and anomalies. 
Interventions for children with Impact-Related Needs are not limited only to normatively 
assessed ‘dental treatment’, but refer to appropriate types of ‘dental care’ that take into 
account the propensity of people, as well as dental education/oral health promotion and 
dental counselling (see paras. 3.3.3 and 4.4.23.2).
The relationship between Perceived Needs and Impact-Related Needs 
Thus far, the main findings of this study relating to needs, namely, the large gap between 
Normative and Socio-Dental Needs, have been discussed. In addition, the study also 
explored the relationships between normative need, perceived need and perceived oral 
impacts. The positive relationship between perceived dental need and perceived oral 
impacts was strongly significant for overall as well as for each specific dental condition 
(p<0.001). Proportions of children having perceived needs increased at higher levels of oral 
impacts. For example, 17.9% of the children without impacts had perceived treatment need. 
This increased to 70.1% of children with impacts at a moderate level or higher, and to 
91.7% of those with very severe impacts (see Section 9.1). The significant positive 
relationship between perceived needs and oral impacts was also revealed when developing 
the CHILD-OIDP. There, perceived needs were used as one of the proxies for the validity 
test and the strongly significant positive relationship between them and the new index 
(p<0.001) indicated that the CHILD-OIDP is a valid OHRQoL measure (see Section 5.2.3). 
This finding is consistent with other previous studies that found a significant positive 
relationship between perceived needs and oral impacts (Atchison & Dolan, 1990; Matthias 
et al., 1995; Locker & Jokovic, 1996; Gift et al., 1998). The relationship between these two 
subjective measures and their implications are discussed next.
Generally speaking, a person who has oral impacts that are severe enough will be likely to 
perceive a dental treatment need and consequently a demand for dental care. However, a 
link between oral impacts, perceived needs and demand is not straightforward. According 
to the abovementioned examples of proportions of children having perceived needs at 
different levels of impacts found in this study, questions might be asked why the 17.9% of 
children who did not have impacts perceived a dental need. On the other hand, the 8.3% 
(remaining from the 91.7%) of those with severe impacts did not have perceived dental 
needs. These inconsistencies in the pathway from oral impacts to perceived needs and
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demand can be explained by the influence of psychological and socio-economic factors. 
According to “the five triggers” to seek medical care proposed by Zola (1963), oral impacts 
can be considered as one component of the triggers that operate within the social context. 
Persons can perceive their needs even if they do not have oral impacts but they are advised 
to seek treatment by somebody who is considered important to them. This refers to the third 
trigger, “the presence of sanctioning”, which is possible in children because their decisions 
are likely to rely on their parents and significant others. On the other hand, the fifth trigger, 
“nature and quality of symptoms”, implies that persons may not perceive dental needs even 
if  they have severe impacts which are similar to previous impacts or which they are familiar 
with. This situation is also possible for children at this age when oral impacts can be the 
result of a natural process of primary tooth shedding or permanent tooth eruption. Zola 
(1973) also suggested that the influence of “the triggers” differed among different socio­
economic groups and ages. Indeed, studies on perceived dental health or needs found that 
socio-demographic status influenced people’s representation of their oral impacts and oral 
health (Gilbert et al., 1994; Atchison & Gift, 1997). However, the effects of socio­
economic status and age were not analysed in this thesis. Apart from social status, the 
influence of psychological factors on perceived dental needs and demands is also 
recognised. For example, fear may frequently suppress perceived needs or the self-concept 
about appearance may increase perceived need and demand for orthodontic treatment 
(Dworkin et al., 1978; Maizels et al., 1991; Gilbert et al; 1994).
The complicated connection between perceived needs and oral impacts may limit the value 
of assessing perceived needs of individuals, because perceived needs may not be precise 
enough for identifying oral impacts of individuals. There is no study on the predictive 
validity of perceived need compared with oral impacts. However, their significant 
relationship has implications for population-based studies where the extent of oral impacts 
is of interest. This is because measuring oral impacts by socio-dental indicators is more 
time consuming than measuring perceived needs using a single question, even though 
socio-dental indicators provide much more information about the features of adverse effects 
of mouth and teeth on people’s quality of life. In a large survey, where time and resources 
are a constraint, using a measure of perceived dental needs could be considered as an 
alternative to oral impacts assessment. However, this alternative method was considered 
not appropriate for this study where the integration between oral impacts and normative
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needs is performed for individuals before summing and reporting them for a population, 
and where the predictive validity of perceived dental need measure has not yet been proved.
The relationship between normative and perceived dental needs assessments
Regarding the relationships between normative and subjective needs assessments, namely 
between normative and perceived needs as well as normative need and oral impacts, the 
strongly significant results were also revealed for each specific dental condition (p<0 .0 0 1 ). 
The exception was for treatment for periodontal disease, due to the extremely high level of 
normative need. Because o f the latter fact, the results in relation to overall dental needs 
were not significant (see Sections 9.2.and 9.3). The significant positive relationships 
between normative and subjective assessments of need for most conditions found in this 
study were consistent with those found in other studies on children or adolescents in 
orthodontics (Hancock & Blinkhom, 1996; .de Oliveira, 2001; Chew & Aw, 2002), enamel 
defects (Clark et al., 1993; Lalumandier & Rozier, 1998; Wondwossen, et al., 2003) and 
oral health-related quality of life (Locker & Jokovic, 1996; Jokovic et al., 2002). The 
results may have a value for estimating normative and subjective needs of populations 
because the extent of either of them in a population probably implies the presence of the 
other.
Nevertheless, the significant positive relationships between normative and subjective needs 
does not imply that either of them can replace the other, nor that either of them is adequate 
to use for assessing dental needs of populations. This is because the predictive values 
between normative and subjective needs are low (Locker & Jokovic, 1996; Robinson et al., 
1998; Gilbert & Nuttall, 1999). More specifically, the presence of perceived need or oral 
impacts does not accurately imply the presence of normative need of individuals, neither 
does normative need. Consequently, outcomes of the two measures are likely to differ at an 
individual level. The difference of individual results where one compensates for the other 
may result in no significant difference in a population result or a significant positive 
relationship between normative and subjective needs (Robinson et al., 1998). However, an 
estimate of population dental needs is derived from a sum of individuals’ needs. Therefore, 
more accurate results of individual and population dental needs would not be obtained by 
either normative or subjective assessments.
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According to the multi-dimensional concepts of health, the weak predictive validity 
between normative and subjective needs is expected. Both of them function on different 
dimensions of health. Normative needs rely on the existence of disease or signs that can be 
observed by professionals. On the other hand, subjective needs are the outcomes of a 
complex biopsychosocial process of individuals. Therefore, a study by Allison et al. (1999) 
found that the feature of oral impacts varied between populations with different culture 
backgrounds. However, the presence of disease or signs is considered as one factor 
involved in the complex biopsychosocial process of oral impacts. Thus, it is possible that 
outcomes of subjective assessment overlap with normative needs. The difference and 
overlap between normative and subjective needs are illustrated in the Venn diagram 
generated as a theoretical framework of this study (Figure 11.2, see also Figures 3.1). 
There, the two circles of normative needs and oral impacts refer to the two different 
concepts of health, biomedical and biopsychosocial concepts. The system of dental needs 
assessment, therefore, should encompass both concepts by integrating a measure of 
normative needs and that of oral impacts together. Thus, dental needs assessment would do 
full justice to the multidimensional nature of health needs.
To date, there are positive developments in the concepts and measures of health and quality 
of life. Allen (2003) reviewed this issue and pointed out that the importance of oral health- 
related quality o f life measures as a complement to clinical measures has been increasingly 
recognised. He then suggested that the use of subjective measures should be established as 
national norms, together with clinical measures. This study goes some way to the 
integration of normative needs and oral health-related quality of life concept and hopefully 
forms a foundation of such a system of dental needs assessment. The dentist’s knowledge 
on the life history of the conditions should be used in conjunction with the children’s 
perception of their oral health, particularly for dental conditions, such as malocclusion, that 
are not diseases per se, but variations from an ideal state. Nevertheless, they can cause 
adverse psychosocial effects on the children’s quality of life. The integration of normative 
and subjective measure, with important evidence-based dental concepts and ethical 
considerations, should lead to a more rational method of dental needs assessment in 
children.
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11.2 Methodological issues
This study aims to develop and use a new method to assess dental needs. Therefore it does 
not require a representative sample. Nevertheless, all grade 6  children in a large area were 
included in the study and the response rate was very high (see Section 6.1). Thus the 
findings can be considered as the actual dental needs of the grade- 6  child population in the 
Suphanburi province. In addition, the sample was in the last year of the six-year 
compulsory school dental services. Therefore, the findings also reflect residual dental needs 
of school dental services in Suphanburi province. The province Suphanburi is a typical 
rural province of Thailand. Its economic status, health care facilities and dental health 
status of people are about average o f those of provincial areas o f Thailand (see Appendix
i).
The choice of clinical measures and methodological design of this study aimed at 
minimising the variation of normative assessment. Normative guidelines of this study were 
based upon the commonly used dental indices used in international and Thailand oral health 
surveys. Some criteria were added to make the guidelines more objective (see Appendix
3.2). Nevertheless, the subjective nature of normative criteria is recognised (Elderton, 1990; 
Gjermo, 1991; Sheiham & Spencer, 2002). This is particularly the case in treatment 
decisions relating to aesthetic improvement, such as treatments for enamel defects/dental 
anomalies and minor dental injuries, where it is suggested that dentists can use their own 
opinions. This study ensured the validity of normative data through a calibration exercise 
during the pilot study and a ten-percent duplication in the main study (see Sections 4.3.3 
and 4.3.4).
The method of assessing oral impacts had to be modified from the original plan. There was 
no tested oral health impact measure for use with children available at the beginning of this 
study. The OIDP index (Adulyanon & Sheiham, 1997), validated in adult populations, was 
too complex to use with children aged 11-12 years. Therefore, the CHILD-OIDP was 
developed and used in this study. Eleven to twelve years is the transitional period of 
intellectual child development (Inhelder & Piaget, 1958). Subjective measures used with 
children younger than 12-year-old children cannot be the same as those for adults (Greig & 
Taylor, 1999). Generally, the CHILD-OIDP is less complex than the original version and, 
therefore, easier for children to understand. It also contains sixteen pictures of negative and
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positive performances that can be used to facilitate the verbal interview (see para. 5.2.1.5). 
On the other hand, the simpler frequency and severity scales used in the CHILD-OIDP 
might be considered as a limitation in measuring detailed differences in perceived impacts. 
However, the simplified scales were the outcome of pilot work and validation (see para. 
5.2.1.3). Furthermore, the combination of the frequency and severity scales provides five 
categories of impact intensity which should be considered appropriate in prioritising levels 
of impacts. The validation and re-evaluation of the index revealed good results of its 
psychometric properties (see Sections 5.2 and 5.3). Thus, the CHILD-OIDP was considered 
to be a valid and reliable, as well as practical, measure of oral health-related quality of life 
in 12-year-olds. In addition to the development of the CHILD-OIDP, another strength 
relating to the assessment of oral impacts is the illustration of impacts. This study presents 
impacts in terms of their intensity or extent, instead of impact scores. This method would 
make the application of oral impacts assessment more feasible in general (see para. 
4.4.2.1.1).
In addition to the assessment of oral impacts, there was no self-administered behavioural 
questionnaire used with Thai children before this study. The questionnaire used in this 
study consisted of questions drawn from standard oral health surveys. Its contents and 
layout were adjusted to ensure the validity and appropriateness of all questions in the 
setting. However, there was a limitation in assessing some oral behaviours, namely the use 
of fluoride toothpaste and dental attendance patterns. A few children did not know the 
brand of toothpaste they usually used. The assessment o f dental attendance pattern was 
restricted by the dental health service system in the area, where children usually visited 
dentists after they were given dental appointments by the school dental services. Therefore, 
instead of using the general question such as “do you go to the dentist for: a regular check­
up/an occasional check-up/or only when you are having trouble with your teeth” (O’Brien, 
1994), this study assessed the habit of visiting the dentist when having an appointment. 
However, the main study could not assess this behaviour for about half of the sample, 
because they had never been either examined by the school dental services or given a dental 
appointment after the school inspections. In these cases, where behaviours could not be 
assessed, the assumption was made on the basis of the majority of children whose 
propensity could be assessed (see Section 8.2).
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The method of assessing socio-dental needs was developed further than in previous studies 
(Adulyanon, 1996; Srisilapanan, 1997). This study introduces a more comprehensive 
system of dental needs assessment covering all main seven specific types of dental 
treatments in children. Dental needs are assessed by types of treatment. Therefore, 
Condition-Specific (CS), instead of overall oral impacts was used in the integration process 
for specific dental needs (see para. 4.4.2.1.2.). Nevertheless, there is still a limitation in 
assessing which aspect of oral health the CS-impact applies to, when using a population- 
based approach. The CS-impacts relating to one type of treatment, assessed at a population 
level, may require another type of treatment when further investigating at an individual 
level. For example, a survey reports CS-impacts in terms o f tooth colour and thus, a child 
requires treatment for enamel defects. Further individual investigation may find that 
impacts actually relate to plaque accumulation and thus, periodontal treatment is required. 
Restorative treatment is a tooth-specific assessment while the assessment of tooth-specific 
CS-impacts is not possible in a population-based survey. This can be dealt at the individual 
level by further investigations when the child attends for treatment. On a population basis, 
the broad assessments of specific treatment needs can be used for planning personnel and 
services.
The strength of this study in terms of the specificity and comprehensiveness of the new 
socio-dental needs system also refers to the assessment of Propensity-Related Needs. 
Regarding the fact that factors contributing to the effectiveness of one treatment may be 
different from another treatment, methods of assessing propensity developed in this study 
are specific to each type of complex treatment. In total, the assessments of propensity for 
seven types of complex dental treatment are introduced; namely complex restorations, 
dental crown/veneer, pulp treatment, bleaching, periodontal treatment, orthodontic 
treatment and removable dentures. Furthermore, the term “propensity” refers not only to the 
propensity for treatment, but also to the propensity for prevention. Being caries free now 
does not necessarily imply that this will continue to be so forever. Therefore, the 
assessment of propensity for caries prevention is proposed as indicative of a need for dental 
health education/oral health promotion to encourage and promote caries preventive oral 
health behaviours. This was applied to all children irrespective of their present caries status 
(see Section 10.2).
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In addition to the specificity for assessing dental needs at the population level, another 
strength of the method of assessing socio-dental needs in this study is its flexibility. Needs 
assessment is the approach that should be based on understanding the needs of local 
population (Wright et al., 1998). The realisation of the importance of local adaptation led to 
the development of a flexible system in this study, instead of using restrictive or universal 
guidelines. Options are offered to local authorities for the assessment o f Impact-Related 
Needs (IRN) and Propensity-Related Needs (PRN), as well as for deciding on the type of 
dental care for children at different levels of IRN and PRN. More specifically, the 
assessment of IRN can either include or exclude children that report impacts without 
normative needs. The assessment of PRN can be done in different ways if there are more 
than one propensity factors and there is no evidence suggesting the relative level of their 
importance (see Section 4.4.2.3).
The scope of the provision of ‘dental care’ can be adjusted according to the level of CS- 
impacts and the ‘ideal normative treatment’ can be adjusted according to the level of 
propensity. Moreover, the use of treatment options make the new system more feasible for 
use in developing countries where resources are limited and the provision of ideal treatment 
for all children in need is impossible (Yee & Sheiham, 2002). The wide scope of 
interventions used in this study, including various kinds of treatment options, dental heath 
education/oral health promotion and psychosocial counselling, make it possible that most 
dental needs can be met.
This is one of the very few studies on socio-dental and oral health-related quality of life 
concepts in children. The study shows a high level of unmet needs and oral health impacts 
in one geographical area, proposes an alternative method in dealing with those needs in a 
more rational way and also illustrates the use of the new method. However, bringing 
together a number of theoretical concepts into one study will have some limitations. The 
concepts outlined in this study need validating on other populations. In addition, their 
acceptance by dental health professionals needs testing.
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11.3 Conclusions
1. A new socio-dental system of dental needs assessment in children has been 
developed. The system integrates the conventional normative approach with other 
relevant factors, taking into account the concepts of oral health-related quality of 
life and effectiveness of interventions as the basis of the system.
2. A new socio-dental index for children, the CHILD-OIDP, was developed to 
facilitate the new socio-dental needs assessment in children.
3. The socio-dental approach reduced estimates of needs from that assessed 
normatively by a) decreasing estimates of ‘dental needs’ b) categorising dental 
needs according to the levels of propensity, which in turn decreased the estimates of 
‘normative dental treatment needs’ and offered various kinds of dental care and c) 
prioritising dental needs according to levels of intensity of oral impacts.
4. There was a significant difference between dental needs assessed normatively and 
socio-dentally. Considering all treatment for five non-progressive dental conditions 
together, there was a 60% reduction in the estimates from normatively assessed 
needs.
5. Percentage reductions in the estimates of specific dental needs for different non­
progressive dental conditions ranged from 70%-88% of Normative Needs. The 
largest reduction (8 8 %) was for prosthodontic need, while the smallest (70%) was 
for orthodontic treatment need.
6 . The reduction in the amount of needs was greater after adjusting the threshold of 
oral impacts. By excluding children with ‘very little’ impacts, the 60% reduction in 
the overall needs for non-progressive dental conditions increased to 70%. In relation 
to specific dental needs, the range of reduction increased from 70%-88% to 76%- 
94% (prosthodontic treatment). By further excluding children with ‘little’ impacts, 
the reduction in the overall needs reached 82% and that for specific needs further 
ranged between 83% (orthodontic treatment) and 94% (prosthodontic treatment).
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7. The reduction in the amount of treatment needs was even greater when using 
Propensity-Related Needs.
8 . There was a strongly significant positive relationship (p<0.001) between perceived 
dental needs and oral impacts for overall and for each specific treatment. The 
positive relationship between perceived and normative needs, as well as between 
oral impacts and normative needs, revealed strongly significant results for all 
specific treatments, apart from periodontal treatment.
11.4 Implications and recommendations for future research
This thesis has confirmed the limitations of the normative approach, and proposed a new 
socio-dental approach to assessing dental needs in children. The proposed socio-dental 
approach attempts to minimise the shortcomings of the conventional method of dental 
needs assessment.
Implications:
1. By adopting the concept of Impact-Related Needs, dental service planners would be 
able to direct dental care to those most in need and able to benefit from treatment, 
and reduce services that may be unnecessary. Moreover, if the amount of Impact- 
Related Needs remains beyond the capacity of local dental services, planners could 
prioritise dental needs by using the categorisation of levels of impacts. The limited 
resources could be devoted first to children with the most needs, while those with 
the least impacts might be given a lower priority for treatment.
2. By adopting the concept of Propensity-Related Needs, dental service planners could 
further allocate resources to those in need in a more effective way. Dental needs 
would be planned more appropriately for different levels o f Propensity-Related 
Needs. The total cost of dental care required to meet population needs would 
therefore be less than that required using the normative method.
3. The socio-dental approach can be used to assess individual dental needs in dental 
clinics. Dentists can use the socio-dental system in their clinics where Impact- 
Related and Propensity-Related Needs could be assessed more accurately than in a
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population survey. This would contribute to a better understanding of the patients’ 
needs, and more suitable treatment plans can be offered. Moreover, under the 
concept of Propensity-Related Needs, treatment can be planned over a longer period 
by changing the propensity before undertaking complex clinical interventions. Thus, 
dentists would be able to make dental care available to more patients and be more 
likely to provide effective and acceptable treatments.
4. Efforts should be made to enhance the availability of practical guidelines for 
assessing dental needs of individuals as well as populations.
Recommendations for future research:
1. The study sample should be followed longitudinally to observe the dental treatment 
they receive, thus allowing an assessment of the differences between normative 
epidemiological survey data and normative clinical decisions, as well as the 
difference from socio-dentally assessed needs.
2. Longitudinal studies using the socio-dental approach are recommended in the 
school dental services. Subjective assessments of need and oral behaviours could be 
included as a part of school dental services. Apart from using the socio-dental 
method as a cross-sectional basis to assess dental needs, it can also be used in a 
longitudinal design to evaluate the outcomes o f school dental services.
3. Practical guidelines developed in this study need further development in 
consultation with academics and dentists working in service planning in order to 
make them more operational for the local setting where they will be used (Appendix
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APPENDIX 1 
ECONOMIC ANC HEALTH RELATED STATISTICS
^ ^ ^ A r e a
Statistics
Suphanburi
Provincial areas o f the 
whole country 
(excluding Bangkok)
Bangkok
Gross Provincial Product (GPP) 
Rank 23/73 - 1/73
Number of hospitals 17 12.5/province 8 6
Ratio: population/hospital beds 969 852 299
Ratio: population/physicians 8,336 7,365 964
Ratio: population/nurses 1,194 1,056 366
Ratio: population/dentists 37,892 43,035 4,626
DMFT 12 year old children 1.5* 1 .6  (whole country)** 2.9**
Sources:
Alpha Research (1995): Pocket Thailand public health. Bangkok: Alpha Research 
Co.,Ltd. and Manager Information Services Co.,Ltd.
* Suphanburi Public Health Office (1997): Oral healh status and oral health care 
behaviours o f  the population o f  Suphanburi province. Suphanburi: the Office o f Public 
Health Services.
** Dental Health Division (2002): National oral health survey o f  Thailand report. 
Nonthaburi, Thailand: Dental Health Division, Department o f Health, Ministry of 
Public Health.
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APPENDIX 2 
CLASSIFICATION OF OCCUPATIONS
Code C riteria  Occupations
1 Working for government organization
2 Working for non-government or private organisations such as 
employee o f bank or company, owner o f business, independent jobs 
(e. g. lawyer, dentist, hair-dresser)
3 Labour, agricultural worker
4 Non-worker such as student, housewife, looking for job
9 Do not have guardian
Source: Dental Health Division (2002)
4PPENDICES 333
APPENDIX 3.1 
ORAL EXAMINATION FORM AND GUIDELINES
Dental Treatment Need Assessment Form
D a te  Identification  n u m b er  N a m e  E x a m in er  O riginal/ intra/  inter
r m  c o m  i i □  c m
E n a m el d e fe c t s  & D en ta l a n o m a lie s  O rth od ontic  trea tm en t n e e d  OH I -  S  & P er io d o n ta l s ta tu s
14 13 12 11 j 21 22 23 24
Subjective I
16 11 26
Dl-S
Cl-S
Pocket
Dl-S
Cl-S
Pocket
46 31 36
Grade
1 2 3 4 5
Bleeding
Yes No
T rea tm en t n e e d  for C a r ie s  a n d  D en ta l trau m a E n a m el d e fe c t s  &
D e fe c t iv e  restoration  D en ta l a n o m a lie s
17 16 15 14 13 12 11 21 22 23 24 25 26 27
Status
Tx. need
Status
Tx. need
47 46 45 44 43 42 41 31 32 33 34 35 36 37
14
CO 12 1 1 1| 21 22 23 2412 11 21 22
42 41 31 32
P r e s e n t  d en tu re  P ro sth o d o n tic  n e e d  Im m ed ia te  c a r e
Upper Upper
------------
Lower Lower
Enamel defects & dental anomalies
uasnina nfurfuuthuu 8 4 ifutfmmi 
(ifouwtfwirijjilefl^wnfouvn tiJfuffvnnjjtffltriumfouihfj)
J  .
- n f ta  (cnu«ntn«v! 2  ata) ^
- UwtiTrt (jhuliiA-itnati 3)
2. elkiasmnA iifi'3^^^nii^nHTlni1tJVi>Uj«ijntj‘lsw?fin'3Q« ihw raljj
- *Ui«untilsw‘5en^Qaijn'3i«nu-BtJ (tnu^ncnuYi 3 we)
- Uinnmflfi (iflfom ttnuricn jj gurwfl ‘O’ lutfurini)
3. Mlwviv!,Mn‘lTiiIn3tj,un>3Q«^
(ww?Qsli)fiInL?tivi^ viTqn^ YliIni5tJw'Uiri¥i,L^ wraSfmNTfaQfl fmHnrcsnitatAunnranjikv)
^  ^  j  i/
4. u«riSfinQ,n ^ im iv n H ^ n 5 fiv iljjf lijn fj^ ,imin>3Q« uHlv-u
(§w^^tin^«ntinj4Mn«n^f^^>3n^?yiT3hL?!j<uijQnS'i^nwf)iJifiviuaQ)
S u b je c t iv e 0 = ‘Uin-fl'iflifif)
1 = liifitnuW ffa«u!niifm
2  =  Uimnfilv n-t'jmJ'mnon
3  =  ‘Uiitmtilv n - m m n
9  =  e x c lu d e d
Ortho
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APPENDIX 3.2 
CRITERIA FOR ORAL EXAMINATION
Normative treatment need assessment 
Oral examination
S ev en  main groups of dental conditions will b e a s s e s s e d ;  dental caries, periodontal
d is e a s e s , en am el d efects and dental anom alies, dental trauma, m alocclusion, m issing
teeth  and em ergen cy  oral conditions. T he exam iner will g ive a d iagn osis in so m e  
conditions, and a direct treatm ent n eed  for ea ch  condition. There are se v e n  main 
groups of treatm ent need  a s se s sm e n ts , which are:
1. Treatm ent n eed s  for dental caries
2. Treatm ent n eed s  for dental trauma
3. Treatm ent n eed  for enam el d efects  and dental anom alies
4 . Periodontal treatment n eed s
5. Orthodontic treatm ent n eed s
6. Prosthodontic or denture n eed s
7. N eed s  for im m ediate care and for referral
Exam iners will u se  gu idelines provided for so m e  treatm ents. However, w hen there is 
no general guideline, clinical ju d gem ents are particularly n ecessa ry . Throughout the  
exam ination, if there is a doubt about clinical judgem ent, the sco re  should be the le sser  
condition.
Fieldwork arrangem ent
Examination area: Airy and lightening area. A corridor in front of c la ssroom s is usually  
u sed , otherw ise any appropriate room near the c la s s e s .
Light: Sunlight
Position: Children lie down. Exam iners sit behind their h ead s.
Equipment: B en ch es  or tab les for children, small or ordinary chairs for exam iners, and  
a few  sided-tab les.
Instruments:
- P lane mouth mirrors, WHO periodontal probes, explorers
- T w eezers
- D isp osab le orthodontic rulers
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- G au ze and containers 
Mirrors
- Cloth or paper hand tow els
D isposable m ask s and g loves, protective g la s s e s
- Containers and sterilising solution (separate containers for u sed  and sterilising 
instrum ents)
- P lastic w a ste  b ags
- Supply o f a s se s sm e n t  forms, hardboard b a s e s  and clips, sharpened  pencils, 
erasers, recording instructions, coding and criteria will be available.
- A sse ssm e n t forms which are oral exam ination form s, subjective a s s e s s m e n t  forms 
and behaviour questionnaires
Treatm ent n eed s  for dental caries
Area
- All teeth  present in a mouth, which include any tooth if any part of it is visible.
Each surface will be exam ined , and the teeth  will b e cod ed .
- R oot caries status is not a s s e s s e d  a s  very uncom m on in children.
Method
- An exam iner will exam ine a mouth in a clockw ise direction
- At the time of oral exam ination, the exam iner will u se  their own clinical judgem ent 
making d ecisio n s on what typ es of treatm ent would be m ost appropriate for each  
tooth. For exam ple, an exten sively  caries tooth m ay n eed  either pulp treatm ent or 
extraction.
- A  probe should never be inserted into the depth o f a cavity to confirm the p resen ce  
of a su sp ected  pulp exposure.
- Existing restoration (including filling and crown) will be exam ined  for second ary  
caries or any defect.
- A probe can be inserted at the margin of the restoration to d etect any defect.
- If a portion of existing restoration is defective or h a s adjacent recurrent caries, but 
part of it is intact, the entire restoration should be indicated for replacem ent.
- W hen doubt ex ists , the le s s  sev e re  condition should a lw ays be u sed . For exam ple  
filling will not b e n eed ed  w hen caries status is in doubt.
- T he exam iner will record status of tooth and treatm ent n eed . Criteria and coding  
sy stem s are in T ables 1 and 2:
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Table 1: Criteria and coding system  for status of dental caries
C ode Status
0 Sound tooth or good  filling condition including any doubt in caries  
ex isten ce .
1 C aries (including primary and secon d ary  caries)
- W hen lesion in a pit or fissure, or a sm ooth  tooth surface, h as an  
unm istakable cavity, underm ined enam el, or d etectab le softened  
floor or wall.
L esions or cavities with a temporary filling, or cavities from which  
a restoration h as b een  lost should a lso  be included.
2 M issing a s  a result of caries
- This score  is u sed  for perm anent teeth  that have b een  extracted  
b eca u se  of caries. In m ost c a s e s  the reason  for the a b se n c e  of a 
perm anent tooth will be obvious and the appropriate c o d e  m ay  
b e called and recorded at o n ce . S om etim es questioning the child 
will be n ecessa ry , for exam ple - "Did you have th o se  teeth  taken  
out to m ake room for the others?" or "Was that front tooth 
knocked out?".
3 M issing due to any other reason.
- This co d e  is u sed  for perm anent teeth  extracted for orthodontic 
rea so n s or b eca u se  of trauma, or congenitally m issing, etc.
4 Satisfactory restoration
- Crown are considered  filled without d eca y  w hen o n e  or more 
perm anent restorations are present and there is no secon d ary  
(recurrent) caries. A tooth with a crown placed b e c a u se  of 
previous d eca y  is recorded in this category.
5 U nsatisfactory restoration but no secon d ary  caries d etected
- A deficient margin o f restoration that h a s leaked or is likely to 
permit leak age into the dentine.
- An overhanging margin that c a u se  obvious local irritation to the 
gum  and cannot be rem oved by recontouring the restoration.
- A fracture that c a u s e s  the restoration to be lo o se  or permit 
leak age into dentine.
6 D iscoloured filled
- T he p resen ce  of sev ere  staining o f intact filling without any  
possibility of leak age into dentine.
- Discolouration of intact restoration without any possibility of 
leak age into dentine
9 Excluded.
- Perm anent tooth cannot b e exam ined  su ch  a s  tooth fixed with 
orthodontic band, unerupted. This co d e  m ust be differentiated  
from co d e  2, co d e  3 by using b asic  dental know ledge su ch  a s  
eruption pattern, ap pearan ce of alveolar ridge, caries pattern of 
other teeth.
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Table 2: Criteria and coding sy stem  for treatm ent n eed  for dental caries
C ode Treatm ent need R elated-status
0 No treatm ent need - Sound tooth or good  
filling condition
- Any tooth condition  
require no treatm ent
11 1 surface filling - C aries (including initial, 
primary and second ary  
caries
- Unsatisfactory  
restoration
- D iscoloured filled
12 2 surface filling, or 
2 of 1 surface fillings
13 3 surface filling, or
3 of 1 surface fillings, or
2  of 1 surface fillings + 1 surface filling
14 4  surface filling, or 
4  of 1 surface filling, or 
3 of 1 surface filling + 1 surface filling, or 
2 of 2 surface fillings, or 
2 surface filling + 2 of 1 surface fillings
15 5 or more surface filling
30 Crown
41
42
43
44
45
46
Pulp treatm ent + 1 surface filling 
Pulp treatm ent + 2  surface filling 
Pulp treatm ent + 3 surface filling 
Pulp treatm ent + 4  surface filling 
Pulp treatm ent + 5 or more surface filling 
Pulp treatm ent + crown
- Tooth exp ected  to be  
pulp-treated before  
restoration or crown due  
to d eep  or invasive  
caries
Pulp n ecrosis
50 Extraction Invasive caries not able  
to be restored
Treatm ent n eed s  for dental trauma
Area
- Upper four and lower four anterior teeth  
Method
- T he gu idelines are intended a s  an aid to the dentist. T he exam iner m ust alw ays 
u se  their own professional judgem ent.
- T he exam iner will record two typ es of data which are sta tu s and treatm ent n eed . 
Criteria and coding of both groups are in T ables 3 and 4.
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Table 3: Criteria and coding sy stem  for treatm ent need-related  status of dental trauma
C ode Treatm ent need-related  status
0 No detected  sign  of dental trauma
1 Crack line
W hen there is no fractured seg m en t, but crack line is d etected  on tooth 
surface
2 Enam el fracture
W hen there is so m e  fractured seg m en t that involves enam el only.
3 Enam el and dentine fracture 
A fractured seg m en t involves en am el and dentine
4 Enam el, dentine and pulp fracture 
A fractured seg m en t involves en am el, dentine and pulp
9 Excluded.
Tooth cannot be exam ined such  a s  unerupted.
Table 4: Criteria and coding system  for dental trauma treatm ent need
C ode Treatm ent need Related status
0 No treatm ent need No dental trauma d etected
1 Bonding procedure If an intact fragm ent ex ists , a 
bonding procedure m ay be 
carried out.
2 Grinding or sm oothing For enam el fracture, grinding 
a sharp e d g e  m ay b e carried 
out
11 1 surface filling R estorative treatm ent will be
12 2 surface filling, or 
2 of 1 surface fillings
provided for enam el fracture 
or enam el-dentine fracture, 
accounting for fractured 
segm en t.
13 3 surface filling, or
3 of 1 surface fillings, or
2  of 1 surface fillings + 1 surface filling
14 4  surface filling, or 
4  of 1 surface filling, or 
3 of 1 surface filling + 1 surface filling, or 
2 of 2  surface fillings, or 
2 surface filling + 2  of 1 surface fillings
15 5 or more surface filling
30 Crown
41
4 2
43
4 4
4 5  
84
Pulp treatm ent + 1 surface filling 
Pulp treatm ent + 2 surface filling 
Pulp treatm ent + 3 surface filling 
Pulp treatm ent + 4  surface filling 
Pulp treatm ent + 5 or more surface filling 
Pulp treatm ent + crown
Enam el, dentine and pulp 
fracture or root involved  
fracture
50 Extraction
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Treatm ent n eed s  for Enam el d efects  and Dental anom alies
Area
Eight upper anterior teeth , buccal su rfaces only.
Method
T he aim of this exam ination is to a s s e s s  treatm ent n eed s  for aesth etic  improvem ent. 
An exam iner will collect two s e t s  of data, the exam iner’s  and the child’s  opinions.
1. T he exam iner’s  normative a sse ssm e n t .
- Any g ro ss  plaque or food dep osit should be rem oved first, therefore, the exam iner  
m ust exam ine periodontal conditions before. T eeth  should be exam ined in a w et 
condition.
- Tooth surface, tooth s ize  and tooth sh a p e  will be exam ined  for any defect.
B e c a u se  of a w ide range of d efects, it is not possib le to g ive a precise  
recom m endation for treatment. Therefore if any d efect is d etected , the exam iner  
will u se  their opinions deciding w hether it is aesthetically  u nacceptab le or not. If a 
d ecision  to improve a esth etic  is m ade, the m ost appropriate treatm ent need  will be  
d ecid ed  by selecting  the least invasive treatm ent first.
- S o m e  gu idelines from experts in making a d ecision  and coding sy stem  are in Table
5.
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Table 5: Criteria and coding system  for treatm ent need  for enam el d efects  and dental 
anom alies.
C ode Treatment need R elated-status
Enam el defect Dental anom alies
0 No treatment need - A single lesion le s s  
than 1 mm in 
diam eter
3 Abrading or polishing - Discolouration due  
to extrinsic factor 
such  a s  food, drinks 
m ay be required
4 Bleaching - Discolouration due  
to intrinsic factor 
such  a s  fluoride, 
tetracycline, trauma 
m ay be required
11 1 surface filling - Discoloration, 
enam el opacities or 
enam el hypoplasia  
m ay be required 
restorative 
treatment 
depending on the 
intensity and the  
extension  of d efects  
on tooth surface
- Virtually all enam el 
hypoplasia su rfaces  
prefer treatment, 
depth of d efect  
should be  
concerned  w hen  
making a decision .
P eg  shape-lateral 
incisor and 
unsatisfied tooth 
sh a p e / tooth s ize  
m ay be required 
restoration.
- The appropriate 
proportion of visible 
part of the central 
incisor to the visible 
part of the lateral is 
1.6:1
- Other factors must 
be taken into 
account w hen  
making a decision  
such  a s  sex , 
general physical 
type, facial width, 
dental arch width, 
lip sh a p e  and 
volum e.
12 2 surface filling, or 
2 ,1  surface fillings
13 3 surface filling, or 
3 ,1  surface fillings, or 
2, 1 surface fillings + 1 
surface filling
14 4  surface filling, or 
4  of 1 surface filling, or 
3 of 1 surface filling +
1 surface filling, or
2  of 2 surface fillings, or 
2 surface filling + 2  of 1 
surface fillings
15 5 or more surface filling
20 V en eer or laminate
30 Crown
2. T he subjective a s se s sm e n t
B e c a u se  a d efect subjectively affects ea ch  individual, a child’s  opinion about their 
a esth e tic  ap pearan ce will be included. T he exam iner will a sk  ea ch  child a ser ie s  of 
q u estion s and sh ow  a card to him for ch oosing  his an sw ers in the last q uestions  
(Figure 1). Each tooth will be coded  according to a d eg ree  in which it worries a child.
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Q uestion: I am going to a sk  you about your upper front teeth .
1. Are you satisfied with the general ap pearan ce of your upper front teeth?
- Y es  (go to question2)
No (go to question 3)
2. Are you a bit worried b eca u se  of your upper front teeth ?
- Y es  (go to question 3)
- No, not worried at all (finish the questions, c o d e s  ‘0 ’ for all teeth)
3. W hich tooth/teeth worry you? (The exam iner lets the child point out all teeth that 
worry them . A mirror m ay be u sed .)
4. P le a se  look at the card and ch o o se  to what d eg ree  that tooth worries you?
(The exam iner repeats the question  for other teeth  that w ere m entioned in question  
3)
A card for a child
D egree of worry increase from left to right
Not worried 
0
Worried a little 
1
Worried
m oderate
2
Very worried 
3
Figure 1: An answ er card of worry about enam el d efects  and dental anom alies
Periodontal treatm ent need
Area
T he mouth is divided into six sex tan ts (Figure 2). T he index teeth  (in circles) will be  
probed and recorded. If there is no index tooth in a sextant, all remaining teeth  will be  
exam ined  and the worst finding will be recorded. B efore probing, The exam iner will 
exam in e plaque conditions using the Simplified Oral H ygiene Index.
17 © 14 13 © 23 2 4  |© 27
4 7 © 44 43 © 33 34  (© 37
Figure 2: Six sextan ts and index teeth  for a s s e s s in g  periodontal treatm ent need .
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Method
T he Simplified Oral H ygiene Index (Table 6)
Each index tooth will be exam ined for T he Debris Index (D l-S) and T he Calculus 
Index (Cl-S). T he Dl-S sco re  and C l-S sco re  are the su m s of ea ch  tooth score  
dividing by num ber of su rfaces exam ined. T hen OHI-S sco re  is the sum  of D l-S and 
C l-S  sco res.
- An explorer and a  mouth mirror are u sed  for exam ining buccal su rfaces o f upper 
m olars, upper incisors, lower incisors, and lingual su rfaces of lower molars.
- W hile exploring debris, referred all kinds of soft d ep osits  on teeth  surfaces, an  
exam iner will p lace an explorer on the occlusal third area, then m ove to the middle 
and gingival a rea s respectively. The a reas are divided parallel to a gingival line.
- W hile exploring calculus, an exam iner will p lace an explorer softly into a distal 
gingival su lcus, then m ove softly towards a m esial contact area.
Table 6: Simplified Oral H ygiene Index (G reene & Vermillion, 1964)
S core Debris status Calculus status
0 - No plaque - No calculus
1 - P laque covering up to on e third 
of the tooth surface
- No plaque but extrinsic stain is 
present.
- Supragingival calculus covering  
up to o n e  third of the tooth  
surface
2 - P laque covering o n e  third to two 
thirds of the tooth surface
- Supragingival calculus covering  
o n e  third to two thirds of the 
tooth surface
- S p eck le  subgingival calculus
3 - P laque covering m ore than two 
thirds of the tooth surface
- Supragingival calculus covering  
m ore than two thirds of the tooth 
surface
- C ontinuous thick band of 
subgingival calculus
T he CPI Index (Table 7)
- T he World Health Organisation (WHO) probe is u sed . T he probe h as a ball tip 0 .5
mm in diam eter and bands marking 3 .5  mm, 5 .5  mm, 8 .5  mm and 11.5  mm.
- T he appropriate force u sed  in probing should be tested  first. T he m ethod is to p lace
the probe point under the thumb nail and p ress until blanching occurs. The force  
then should be no m ore than 20  gram s.
- W hen the probed is inserted, the ball tip should follow the anatom ical configuration  
of the surface o f the tooth root. If the patients feel pain during probing, this is 
indicative o f the u se  of too much force.
K eeping the probe parallel to the long axis of the tooth, then moving gently with 
short upward and downward m ovem en ts around the tooth.
- During the probing, pocket depth, and bleeding re sp o n se  will be determ ined.
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- A p seu do-pocket from incom plete eruption should be distinguished and not be  
regarded a s  n eed  treatment.
Table 7: Criteria and coding system  for periodontal treatm ent need
C ode Treatment need Related status
0 No treatment need No bleeding after probing, no calculus, no 
pocket d etected
1 Oral hygiene instruction 
(OHI)
Bleeding after probing, no calculus, no 
pocket d eep er  than 3m m  (all black band- 
area on the probe visible)
2 OHI and scaling Supra or subgingival calculus, no pocket 
d eep er  than 3m m
(all black band-area on the probe visible).
3 OHI, scaling and com plex  
periodontal care
Shallow  pocket (4-5 mm) d etected  w hen  
gingival margin is within the black band on  
the probe
4 D eep  pocket (6+m m ) d etected  w hen the 
black band is not visible
Orthodontic Treatm ent N eed
T he a s s e s s m e n t  of orthodontic treatm ent n eed  using the Dental Health C om ponent of
the IOTN sy stem  which categorise  normative n eed  into 5 grad es.
Method
- An exam iner o b serv es  various occlusal traits of a child and identifies the worst
occlu sal feature. Full criteria and coding sy stem  are sh ow ed  in Table 8.
- T he exam iner u s e s  a specially  d esign ed  ruler to collect information. T he ruler is
divided into three parts containing all the information in brief form (Figure 3). O ne  
ruler will be used  for o n e  child.
- Only the worst trait will be recorded (there are five gra d es, grade 1 for the least  
abnormality and grade 5 for the worst).
- To exam ine in a system atic m anner and en su re all relevant are identified, a
hierarchical sca le  of occlusal anom alies can b e u sed  T he hierarchical sca le  with 
the acronym  “MOCDO”, constructed from the first letter of ea ch  category, is a s  
follows:
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a. M issing  teeth  (including congenital a b sen ce , ectopic and impacted teeth)
b. O verjets (including reverse overjets)
The exam iner will u se the left-end of the ruler by holding it parallel to the occlusal plane 
and radial to the line of the arch. The m ost prominent a sp ect of the upper incisors is 
recorded. On som e occasion s the lateral incisor may be the m ost prominent incisor.
Different grades are indicated by different lines show ed on the ruler.
c . C r o ssb ite s
Crossbite will be recorded when there is a d isp lacem ent on closure which can be 
anterior or posteroir.
d. D isp la cem en t o f co n ta c t p o in ts
The exam iner will u se the right-end of the ruler by holding the ruler parallel to the
occlusal plane to m easure the displacem ent of contact points.
e. O verb ites (including open bites)
Gingival and palatal trauma will be first observed. Then the exam iner will u se  the right- 
end of the ruler to m easure the open bite. Developm ental open bites where the teeth  
are not yet fully erupted are not included.
3 i 
2 c
-  5
5 D efect o f  CLP 
5 N on eruption o f  teeth 
5 Extensive hypodontia 
4 Less extensive hypodontia 
4 Crossbite >  2mm discrepancy 
4 Scissors bite 
4 O. B. with G + P trauma
3 O. B. with N o G + P trauma 
3 Crossbite 1-2 mm discrepancy 
2 O. B. 1-2 mm  
2 D ev. From full interdig 
2 Crossbite <  1 mm discrepancy
DISPLACEM ENT  
OPEN BITE
v
4 3 * 2  1 
 £ -------
. This section provides a brief 
I description of occlusal anom alies.
I The majority are qualitative 
I m easurem ents.
 L_________________________
OVERJET
This section  is spilt into two, the 
upper half records positive 
overjets, the lower half reverse  
overjet.
1
CONTACT POINT,
DISPLACEMENT 
AND OPENBITE
This section  con sists of four lines. Each  
line is assign ed  a grade. The greater 
the contact point, displacem ent or 
openbite the greater the grade.
ABBREVIATIONS 
i - incom petent lips
c - com petent lips
O. B. - Overbite
G + P - Gingival and palatal
trauma
Dev - Deviation 
Interdig - Interdigitation
Figure 3: A specially designed  ruler for a sse ss in g  orthodontic treatment need (not in 
the real size).
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Table 8: Criteria and grading sy stem  for orthodontic treatm ent need
G rade T reatm ent 
n eed
Conditions of occlu sal triats
5 N eed
treatm ent
5.1 D efects of cleft lip and palate.
5 .2  Increased overjet greater than 9 mm.
5 .3  R everse  overjet greater than 3-5  mm with reported  
m asticatory and sp e e c h  difficulties.
5 .4  Impeded eruption of teeth  (with the exception  of third 
m olars) due to crowding, d isp lacem ent, the p resen ce  of 
supernum erary teeth , retained decid uou s teeth  and any  
pathological ca u se .
5 .5  E xtensive hypodontia with restorative implications (more 
than o n e  tooth m issing in any quadrant) requiring 
prerestorative orthodontics.
5 .6  Subm erged deciduoud teeth .
4 N eed
treatm ent
4.1 Overjet greater than 6  mm but le s s  than or equal to 9 mm.
4 .2  R everse  overjet greater than 3-5  mm with no m asticatory  
or sp eec h  difficulties.
4 .3  R everse  overjet greater than 1 mm. but le s s  than 3-5  mm  
with recorded m asticatory and sp e e c h  difficulties.
4 .4  Anterior or posterior crossb ites with greater than 2  mm  
d iscrepancy betw een  retruded contact position and  
intercuspal position.
4 .5  Posterior lingual crossb ite  with no functional occlusal 
contact in o n e  or both buccal seg m en ts .
4 .6  S ev ere  d isp lacem en ts of teeth  greater than 4  mm.
4 .7  Extreme lateral or anterior op en b ites greater than 4  mm.
4 .8  Increased and com plete overbite with gingival and palatal 
trauma.
4 .9  L ess ex ten sive  hypodontia requiring prerestorative 
orthodontics or orthodontic sp a c e  closure to obviate the  
need  for a prosthesis.
4 .1 0  Partially erupted teeth , tipped and im pacted against 
adjacent teeth.
4.11 Supplem ental teeth.
3 M oderate/
borderline
need
3.1 Increased overjet greater than 3-5  mm but le s s  than or 
equal to 6 mm with incom petent lips.
3 .2  R ev ea sed  overjet greater than 1 mm but le s s  than or equal 
to 3-5  mm.
3 .3  Increased and com plete overbite without gingival and  
palatal trauma.
3 .4  Anterior or posterior crossb ites with greater than 1 mm but 
le s s  than or equal to 2 mm d iscrepancy b etw een  retruded 
contact position and intercuspal position.
3 .5  Lateral or anterior op en b ites greater than 2  mm but le s s  
than or equal to 4  mm.
3 .6  D isplacem ent of teeth  greater than 2  mm but le s s  than or 
equal to 4  mm.
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2 No n eed  
for 
treatm ent
4.1 Increased  overjet greater than 3-5  mm but le s s  than or 
equal to 6 mm with com peten t lips.
4 .2  Increased  overbite greater than or equal to 3 -5  mm without 
gingival contact.
4 .3  Anterior or posterior op en  bite greater than 1 mm but le ss  
than or equal to 2 mm.
4 .4  Anterior or posterior crossb ite  with le s s  than or equal to 1 
mm discrep an cy b etw een  retruded contact position and  
intercuspal position.
4 .5  D isp lacem ent of teeth  greater than 1 mm but le s s  than or 
equal to 2  mm.
4 .6  R e v ea sed  overjet greater than 0 mm but le s s  than or equal 
to 1 mm.
4 .7  Prenormal or postnormal occ lu sion s with no othert 
an om alies. Includes up to half a unit d iscrepancy.
1 No n eed  
for 
treatm ent
1.1 O ther o cc lu sio n s including d isp lacem en ts le s s  than 1 mm.
Prosthodontic treatm ent n eed
Area
- All edentu lous s p a c e s  in a  mouth, w here perm anent teeth  w ere extracted or 
m issing for any reason  will b e a s s e s s e d  w hether dentures are n eed ed  and what 
type of prosthesis.
- T he sp a c e  left by a  tooth that is d esign ated  for extraction
Method
- M issing teeth will b e indicated in the part of caries a sse s sm e n t .
- Along with other relevant factors ab ove, the exam iner ev a lu a tes the conditions of 
remaining teeth , p resent den tu res and predicts what will be likely to occur. If the 
negative c o n se q u e n c e s  are likely to occur w hen the m issing teeth  or the denture 
are not replaced, a denture is con sidered  to be in n eed  (Table 9).
- If a denture is n eed ed , the exam iner d ec id es  which type of denture is appropriate, 
rem ovable denture or fixed bridge (Table 10).
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Table 9: Criteria and coding sy stem  for prosthodontic n eed
C ode Denture n eed R elated status
0 No n eed  for new  denture, or 
no n eed  for repair denture
- A sp a c e  is le s s  than half the s iz e  of the  
tooth the exam iner would normally 
ex p ect to b e in that sp a ce
N egative c o n se q u e n c e s  are unlikely to 
occur if the m issing teeth  are not 
replaced
- In c a s e  of a tooth is d esign ated  for 
extraction, and exam iner b e liev es  that 
a replacem ent of the tooth is not 
warranted or possib le, e . g ., 
inadequate sp a ce , no opposing tooth  
or no su itable tooth for an abutm ent 
ex ists
1 N eed  a denture either a n ew  
denture or a rep lacem ent
- A sp a c e  is equal or more than half the  
s ize  o f the tooth
- W hen negative c o n se q u e n c e s  are  
likely to occur if the m issing teeth  are 
not replaced, mainly unaccep tab le  
ap pearan ce, occlusa l instability, 
m asticatory function problem.
- U nsatisfied present denture which  
prefers replacem ent to repair
2 N eed  RPD- repair - U nsatisfied present denture which can  
b e repaired
Table 10: G uidelines for rem ovable partial denture and bridge
C onsideration R em ovable partial denture 
(RPD)
Bridge
Abutm ent - Short clinical crown - Fully erupted
- C om plete root formation
- Pulp dim inished in s iz e
- L ess  than 2 5  inclination
Span length - 3 or m ore posterior teeth  
sp a n s
5 or m ore anterior teeth  
sp a n s
C anine and 2 or more 
contiguous teeth
- 2  or few er posterior teeth  
sp a n s
- 4  or few er anterior teeth  
sp a n s
Span  configuration No distal abutm ent 
- Multiple/bilateral s p a c e s
- Usually h as distal abutm ent
O cclusion, other 
mouth condition
More adaptable to 
irregularities
M uscular discoordination  
Mandibular tori 
Palatal soft tissu e  lesion s
- Large tongue
- E xaggerated  g a g  reflex
G eneral Limited finance
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N eed s for im m ediate care and referral
There is a need  for im m ediate care if pain, infection or seriou s illness will result u n less  
treatm ent is provided within a certain period of time. If there is a n eed  for im m ediate  
care or referral, the exam iner will specify  what is n eed ed  in the a s s e s s m e n t  form 
(Table 11).
Table 11: Coding o f oral conditions required im m ediate care or referral
C ode Condition
1 Calculus covering occlusal surface with the p resen ce  o f gingival 
inflammation at that area
2 Protruding primary tooth root from gingivo-m ucosa causing a gingival 
wound
3 Retain primary tooth with fully-erupted perm anent tooth su c c e s so r
4 S ev ere  pain or inflammation upon the exam ination
5 Periapical dento-alveoloar a b s c e s s  presenting at gingivo-m ucosal area
6 E xtensive dental caries with the p resen ce  of pulp polyp
7 S ev ere  gingivitis or a b s c e s s  such  a s  acu te  necrotizing ulcerative gingivitis, 
alveolar a b s c e s s
8 A life-threatening condition (oral can cer or p recancerous lesion s) or other 
sev e re  conditions with clear oral m anifestations
APPENDICES 351
APPENDIX 4.1 
THE CHILD-OIDP (ENGLISH VERSION)
The CHILD-Oral Impacts on Daily Performance index 
(CHILD-OIDP)
S te p s  o f the interview
- T he interview starts with sheet 1, given to every child in c la s s  and its question  
read out.
Individual interview continues after children in the c la s s  com pleted  sheet 1 
which then will b e  u sed  a s  a guide for the interview. An interviewer fills an sw ers  
in sheet 2.
Interview a ids are: 1) a visual an a logu e sc a le  ranging from 1 to 3, for the  
severity question , and 2) sixteen  pictures o f perform ances (eight positive and  
eight negative).
- Two additional q uestion s about subjective perceptions follow the CHILD-OIDP 
interview, su g g e s te d  for concurrent validity test.
Start th e CHILD-OIDP interview  
Instruction
This is not a test. T here is no right or wrong answ er. Do not take it serious, feel free  
and enjoy answ ering it. H ow ever your an sw ers are very important b e c a u se  they will 
help d entists understand you, then provide appropriate dental care to you. Therefore 
think about it carefully before you answ er what actually happened  to you.
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Q uestions
From your an sw er sh ee t that covers the mouth/tooth problem s you have had during the 
past three m onths (sh ee t 1), I would like to further know how they have affected  your 
daily living.
In the past three months, h as any of them  ca u sed  you any difficulty in your 
(perform ance)?
If the an sw er is NO. then sco re  0 in both the severity and the frequency b o x es for this 
perform ance.
If the an sw er is YES, then p lea se  ask  the four following q u estion s for each  
perform ance.
1. S ev er ity
I am going to ask  you about the severity o f this problem w hen  it happened . Look at the  
sc a le  from 1 to 3 below. T he severity of the difficulty in crea se s  from the left s id e  to the  
right s id e  o f a  sca le . Figure 1 is a  little effect, 2  is a m oderate, and 3 is a  se v e r e  effect. 
Which num ber would you sa y  reflect the effect that the difficulty in (perform ance) had 
on your daily life?
little effect m oderate effect sev e re  effect
2. F requency
How often,
on average, have you had this difficulty?
- O n ce or tw ice a  month 1
- T hree or m ore tim es a month, or
O n ce or tw ice a w eek 2
- Three or m ore tim es a  w eek 3
If le s s  than o n ce  a month,
around how  m any d ays in total?
- 1 - 7  d ays 1
- 8 -15  d ays 2
- 1 5  or m ore days 3
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3. Sym ptom  (s)
W hat h as b een  the major sym ptom  (s) of the difficulty in (perform ance)?
- No 0
- Pain 1
- Discomfort 2
- Functional limitation 3
- A ppearance 4
- Other (sp ecify )........................................................ 5
4 . P erceived  impairment (s)
According to problem s of your mouth/ teeth , can  you sp ecify  which of them  are the  
c a u s e s  of the difficulty in (perform ance)? (se lec t an sw er (s) from sheet 1)
Subjective perceptions
1. How would you describe the overall problem from your mouth and teeth?
- Hardly any problem 1
- M oderate problem 2
- A lot of problem 3
2. Do you feel you n eed  any dental treatm ent now?
- No 0
- Y es 1
2.1.  If y e s , what do you n eed ?
C ode a s  the condition they want to b e treated
If treatment is specified,
Extraction 50
Filling 60
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Sheet 1
N a m e ........................................................................................................................ -----------------
I.D. No.............................C la s s ................................ School....................................................
In the past three months (months:...................................................  )
Have you had any problem with your mouth or teeth?
Put 0  for problem (s) you have had including those that are present and 
those that are no longer present.
□  toothache 1
EH sensitive tooth 2
□  tooth decay, hole in tooth 3
□  shedding primary tooth 4
EH tooth space (due to unerupted permanent tooth) 5
EH fractured permanent tooth 6
EH colour of tooth 7
EH shape or size of tooth 8
EH position of tooth (e.g. crooked or projecting, gap) 9
EH bleeding gum 10
EH swollen gum 11
EH calculus 12
EH oral ulcers 13
EH bad breath 14
EH deformity of mouth or face (e.g. cleft lip, cleft palate) 15
EH erupting permanent tooth 16
n missing permanent tooth 17
EH other (specify) 9
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Sheet 2
Subjective assessment form
The CHILD-Oral Impact of Daily Performance (CHILD-OIDP) Index
Performances Severity Frequency Symptom (s) Impairment (s)
1. Eating your food 
(e.g. meal, ice-cream)
2. Speaking clearly
3. Cleaning your mouth (e.g. rinsing 
your mouth, brushing your teeth)
4. Sleeping and relaxing
5. Maintaining your usual emotional 
state without being irritable
6. Smiling, laughing and showing your 
teeth without embarrassment
7. Carry out your schoolwork 
(e.g. going to school, learning in 
class, doing your homework)
8. Contact with people (e.g. going out 
with friend, going to friend’ s  house)
Subjective perceptions
1. Perceived oral health problem
2. Perceived need
2.1 Need for
Date
.D. No.Name
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Pictures of performances of the CHILD-OIDP index
Figure 1.1: Eating your food (e.g. meal, ice-cream): positive performance.
Figure 1.2: Eating your food (e.g. meal, ice-cream): negativeperformance.
APPENDICES 357
Figure 2.1: Speaking clearly: positive performance.
T I V  p
Figure 2.2: Speaking clearly: nega
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Figure 3.1: Cleaning your mouth (e.g. rinsing your mouth, brushing your teeth): positive 
performance.
Figure 3.2: Cleaning your mouth (e.g. rinsing your mouth, brushing your teeth): 
negative performance.
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Figure 4.1: Sleeping and relaxing (e.g. reading comic book, watching television): 
positive performance.
Figure 4.2: Sleeping and relaxing (e.g. reading comic book, watching television): 
negative performance.
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Figure 5.1: Maintaining your usual emotional state without being irritable: positive 
performance.
u
Figure 5.2: Maintaining your usual emotional state without being irritable: negative 
performance.
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Figure 6.1: Smiling, laughing and showing your teeth without embarrassment: positive 
performance.
Figure 6.2: Smiling, laughing and showing your teeth without embarrassment: negative 
performance.
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Figure 7.1: Carry out your schoolwork (e.g. going to school, learning in class, doing 
your homework): positive performance.
Figure 7.2: Carry out your schoolwork (e.g. going to school, learning in class, doing 
your homework): negative performance.
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Figure 8.1: Contact with people (e.g. going out with friend, going to friend’s house): 
positive performance.
Figure 8.2: Contact with people (e.g. going out with friend, going to friend’s house): 
negative performance.
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APPENDIX 4.2 
THE CHILD-OIDP (THAI VERSION)
The CHILD-Oral Impacts on Daily Performance (CHILD-OIDP) index
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APPENDIX 5.1 
QUESTIONNAIRE (ENGLISH VERSION)
Y ou will g iv e  on ly  o n e  a n sw e r  for e a c h  q u estio n  by putting 0  , and  write d ow n  your a n sw e r
on  th e  line. Y ou m ay not a n sw e r  s o m e  q u e stio n s , d ep en d in g  o n  your p rev iou s  
q u e s t io n s ’ a n sw e r s .
G en era l and d em o g ra p h ic  inform ation
For official
1. □  M a le ......................................
□  F e m a le ................................
I.D. N o .......................  C la s s S c h o o l n a m e
2 . D a te  o f co m p letin g  th is form: d a t e ...................m o n th ......................... yea r
3 . Y our d a te  o f birth: m o n t h ........................................ y ear
W hat work d o e s  your fa th er  or m ale  guardian  actually  d o  for a  living?  
(in c a s e  you  d o  not h a v e  a n y  m a le  guardian , s a y  “n o ”)
a g e □
□
5. W hat w ork d o e s  you r m oth er or fe m a le  guardian  actua lly  d o  for a  living?  
(in c a s e  you  d o  not h a v e  a n y  fe m a le  guardian , s a y  “n o ”)
□
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D ietary habit
6 .
8 .
7. O n a v e r a g e , h ow  m an y
g la s s e s  p er d a y  d o  you
drink th is kind o f  milk?
----- ►
□  N ot ev ery d a y
□  O n c e  a  d ay
□  T w ice  or m ore a  d a y
W hat kind o f  milk d o  you  u su a lly  h a v e?
□  Natural fresh  milk
□  S w e e te n e d /f la v o r e d  fresh  milk 
(e .g . ch o c o la te , strawberry)
□  Fruity yoghurt milk
□  S o y a  milk
□  P o w d er  milk a d d ed  su g a r
□  P o w d er  milk no  a d d ed  su g a r  _
□  D o not drink an y  kind o f milk
D o y o u  add  su g a r  to  your fo o d s  (su ch  a s  n o o d le s  or fried rice)?
□  R arely  or n ev er
□  O cca s io n a lly
□  U su a lly
H ow  o ften  on  a v e r a g e  d o  you  e a t  th e s e  fo o d s?
O cca sio n a lly  o n c e  a  d a y  tw ice /m ore
9.1 S w e e t /c a n n e d  drinks □ □ □ 0 1 2
9 .2 Ice-cream □ □ □ 0 1 2
9 .3 C andy, gu m , ch o c o la te □ □ □ 0 1 2
9 .4 B iscu its, c a k e s □ □ □ 0 1 2
9 .5 S w e e t  Thai d e s s e r t □ □ □ 0 1 2
For official
O ...n o n -s
1...5
9 . . . not drink
0
1
2
9
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T ooth-brush ing  habit
For official
10. W hat brand o f to o th p a ste  d o  you  u su a lly  u s e ?
□  D o not u s e  to o th p a ste
□  D o not know
□  H erbal to o th p a ste
□  C o lg a te
□  C lo se -u p
□  Daily
O ...n o n -F
9 ...d k n o w
1 .. .F
□  O ther ( s p e c i f y ) ................................................
11 . H ow  often  d o  you  u su a lly  brush your te e th ?
□  O n c e  a  d ay
□  T w o or m ore tim e s  a  d ay
□  N ot ev e ry  d a y
12. Apart from  tooth -b ru sh ing with to o th p a ste , d o  you u su a lly  u s e  an y  o f th e  
fo llo w in g s to  c lea n  you r m outh and  te e th ?
N o Y e s
12.1 D ental f lo s s
1 2 .2  T ooth p ick /w ood stick
1 2 .3  M outhw ash
□
□
□
□
□
□
0  1
0  1
0  1
1 2 .4  S o m eth in g  e l s e □ □  (sp ec ify ) 0  1
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D ental a tten d a n ce
For official
13. H a v e you  ev e r  had a  sc h o o l d en tist ex a m in e  your m outh at a  s c h o o l?
□  N ev er  (Thank you very much for your help)
□  Y e s  14. If y e s ,
h a v e  you  e v e r  b e e n  g iv en  a  d en ta l a p p o in tm en t  
or a  dental n o te  after th e s c h o o l d en tist h a s  
ex a m in ed  your m outh?
□  N ev er  (Thank you very much for your help)
□  Y e s  15. If y e s ,
th en , did you  g o  to  th e  d en tist?
□  N ev er  ~~
□  S o m e t im e s  —
□  R egularly
16. W hy not? P le a s e  s a y  b e lo w
□
This finishes the form. Thank you very much for your help.
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APPENDIX 5.2 
QUESTIONNAIRE (THAI VERSION)
i^urina\)clu‘tfa\!'h\) uat min^aomnu IZ1 *fjaa:; 1 rinjnamvhuu 
uniiuuanaaslN cfoovhinotfa  ^uaynuanw aii^a^uniiLiu^u^aviiLaT
■LmwavnliJ
1 . □ .
□  n . fy
la'uvi wao ............................... T'soi^ eju
QuviciauLiiJuaaufnjj: quvi  ic ia u ..........................w.ff
3. Quinw^jaouniiau: in au .......................... w.tf
4. fjoivia vna fJiJna^aopJ^nu^aouniiuuvhonuasA'a 
(nnvl)jflpJiJna‘5aopJ‘tfntJiaa Iwnairh "TjJS" )
5. F)fuiuj vna tJilna<ja\)pJvi^o‘uaouni^auvin\nua«l‘5 
(nnljjflfJilna^aopjM^oiaa ‘hfaainn "liiS")
simijmvrnhvi
□ □
age □
□
□
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fl& jm ifiuanM ni
□  lu ian
□  uuvnnu, ifoflTnuacn, 
cJfl'sama'l Miaicffiu*!
□  umiHfen, tnqaii
□  tujfbiMSa* (iShinniJ)
□  ujjwo ‘tfounuas‘Ufth(?nt
□  u jjm  tf*iinljJ*lshhflna
i i ft/
7. u n iiu u ajJu u ^ u flM cia iJU
ljatmpflM U
□  lu lflf lN V ]rn u
□  ia a  u v]rn u  i u a s  l
R
n a a * /  u m /tv o  
□  la a u v jr n u  i u a s  2 
n a a o  M ia j n n r m
8. T w aiJnpiuniiaum jJii'n?naa^‘lu a n v n ‘3 ( i^ u  i m N n ,  r b m e itn )  M ialiJ
□  'Uifiatiifiu, inu*]iflNvi Mia liiifiu ifim au
□  IWUlTWfli*
□  iwuv)nfil'0 M^a inauvjnfii^
V I
9. u n iiu u n u a n M n iiM ch u  T nm aatJ liau iifilM U
tn u ^ n u v i ^ u a~  i  ^  i u a s  2 fif*
Miamnrm
V u  ____ ____ ____
9.1 u n M 'n u , ih a n a j j □ □ □
9 .2 la ftr iij j □ □ □
9 .3 g n a jj , M ^nnfJio, ^afiTnuatn □ □ □
9 .4 •Liuuih, q n f i,  ijuuipin □ □ □
9 .5 ‘tm uM 'n u lv iu □ □ □
divnumvmnvi
O ...non-s
1 ...5
9 . . .not drink
0
1
2
9
0
1
2
0 1 2 
0 1 2 
0 1 2 
0 1 2 
0 1 2
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u&jfm uib'avlu
1 0 . T f la iln flu m ^ au ltfu n ^ u S w aa :A ,5
□  □  fiaa irm
□  'U ivm u tiv fa  □  In a ito
□  in ^ f lu a w u lm  □  en a
□  §u*] ..............................................
1 1 . ‘iw tiiln^uni^auiiiJ'jo^uijaaiiPilM U
  V
□  QUas l  A TO
□  'n ia s  2  w^a jJHrirm
□  IjjlR iiibxivirnu
1 2 . u a n a n n m ^ i i ib ^ u e n u u n ^ u i ia 'i  T au iJn flun i^au^ tf^ fla^ iJd
vilaljjlum ivhaiiwasanATieuihn
"hiltf /  I j j fa n
12.1  Im jtfflvflu  ( la u v ia  v ta a a ) □  □
12.2 □ □
12.3 l ih tn ib u ih n  □  □
12.4 ‘I tfa a ^ d u a n v rsa lij □  □
(izv)
thufarflMtiltf
0...ROR-F
1...F
9...dkRow
1
2
0
0  1 
0  1 
0  1 
0  1
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13. u n i^ u u if l t j l^ i j n n ‘5(n‘3'3^viluviT‘5\)ii£Ju T f lm a n m h v m n T ^ w tn in a  v n a lj .
□  IjJinuiau (auiiuuctaufnuiiaT ‘u a u fin m n )
□  Ifl u
wa>mncn,n a v 1u  lanvuhvtannT ^w aninaifiu  
urn M^auutiin‘lMuniiauliJvinv1uvi‘i ‘3'Jvianuna 
v n a ljj
□  l i im a ia a  (am iuiJrtaijn'iJj^aiJFinunn)
□  lfili 15 . rhiaLi
uniiuulfTU Jm N viqnunvH a
u u tih v n a l j j
□  M f iu M a u
□  liJ illum e a!* _  
□ liliaw avinpilo
16 . a n m in m jjiw iiJ  m ' n t
shvnumwvhvi
□
au im u aa ijm jJiiaT . *uaiJf)fuuni^auunn*iRt
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APPENDIX 6.1 
GUIDELINES FOR ASSESSING SOCIO-DENTAL NEEDS
These practical guidelines indicate how the dental needs o f children can be assessed 
using the Socio-Dental Approach outlined in this thesis. They consist of six main parts, 
namely the four steps o f assessing dental needs and the two recording forms for 
individual and population needs (Figure 1). Dental needs are recorded after the 
fieldwork with the scores derived from the subject’s records. The assessment o f socio­
dental needs is performed for individuals. Then individual needs are added together 
resulting in population needs.
In Figure 1, the different parts o f the system and their interrelationships are presented 
pictorially. Different colours are used to highlight the different parts; ‘blue’ for the first 
step where Normative Needs are assessed by clinical examination; ‘green’ for the 
second step where Impact-Related-Needs are assessed for non-progressive dental 
conditions; ‘brown’ for the third step where Propensity-Related Needs are assessed for 
complex dental treatment; and ‘pink’ for the assessment o f propensity for caries 
prevention. ‘Red’ represents the final results o f socio-dental needs assessment which 
will be recorded on Individual Dental Needs Assessment forms. Then, individual needs 
are added together resulting in population needs recorded on Population Dental Needs 
Assessment form.
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m m m
$ 5 3
Emergency treatment/ 
Progressive condition
y Low
Non-progressive 
condition
Yes
Propensity-Related 
Need
Impact-Related 
Need
Alternative
treatment
' *
m H i
H
Step 1.
Step 2.
Step 3.
Step 4.
Assessment o f Normative Need (NN)
Assessment o f Impact-Related Need (IRN)
Step 2.1 Calculation o f CS-OIDP
Step 2.2 Integration of CS-OIDP with Normative Need
Assessment of Propensity-Related Need (PRN)
Step 3.1 Differentiation of type of normative treatment 
Step 3.2 Assessment o f propensity factors
Step 3.3 Assessment o f propensity for each type o f complex treatment 
Step 3.4 Selection o f appropriate types of dental treatment/care.
Assessment of propensity for caries prevention
Individual Dental Needs Assessment 
Population Dental Needs Assessment
Figure 1: Summary o f guidelines for assessing socio-dental needs.
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Step 1. Assessment of Normative Treatment Need (NN)
- In Box A, circle Yes or No according to the findings from the oral examination 
for each specific type o f dental treatment. Column (A) refers to progressive and 
column (B) to non-progressive dental conditions (see treatment need criteria in 
Appendix 3.2).
Box A
Normative Treatment Need (NN)
(A)
Progressive dental condition
(B)
Non-progressive dental conditions
Yes No
Yes No
Yes No
Emergency dental condition 
Dental caries
Dental injuries (dentine/pulp)
Yes No Dental injuries (enamel only)
Yes No Enamel defect/dental anomalies
Yes No Periodontal treatment
Yes No Orthodontic treatment
Yes No Prosthodontic treatment
1 1
Transfer the answers to the Go to Step 2
Individual Dental Needs Assessment,
Part II.
And: - If Yes, go to Step 3 
If  No, go to Step 4
Step 2. Assessment of Impact-Related Need (IRN)
Step 2.1 Calculation of Condition-Specific OIDP (CS-OIDP)
Use results o f the CHILD-OIDP to calculate the Condition-Specific OIDP (CS-OIDP) for five types o f dental treatment. Each row represents CS- 
OIDP for each condition.
In column (A), tick in a box that corresponds to perceived oral problem that causes oral impacts.
In column (B), circle Yes or No for each o f the five CS-OIDP (rows). Circle Yes if  any box in column A is marked, and No if  no box is 
marked.
Columns (C) and (D) will be done only if  column B is Yes, for each condition. In column C, circle the highest severity and frequency scores of 
each CS-OIDP. Then, use the scoring system in Box B to assess priority levels o f CS-OIDP, and then circle the priority level for each CS-OIDP 
in Column (D).
(A) (B) (C) (D) Box B
□ Bleeding gum
□ Swollen gum
□ Calculus
□ Bad breath
Perceived oral conditions 
causing impacts*
□ Fractured permanent tooth
□ Colour of tooth
□ Shape or size of tooth
CS-OIDP
NoYes
Yes No
Yes No
Dental injuries (enamel only)
Enamel defect/dental 
anomalies
Periodontal disease
3 2 13 2 1
3 2 1 3 2 1
Highest Highest
severity frequency
Priority
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
Highest severity & 
frequency scores 
(not in order)**
Priority
3 & 3 1
3 &2 2
2 & 2, or 3 & 1 3
2  & 1 4
l & l 5
□ Missing permanent 
tooth/teeth
□ Position of tooth
□ Deformity of mouth/face
Yes No
Yes No Orthodontic conditions
Prosthodontic conditions 3 2 1 3 2 1
3 2 1 3 2 1
1 2 3 4 5
1 2 3 4 5 * The list is based on results o f the 
CHILD-OIDP in this thesis, and can be 
adjusted for local use.
** This method is used in thesis, can be 
adjusted for local use.
1
Go to Step 2.2
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Step 2.2 Integration of CS-OIDP with Normative Need
Use data from Column B in Step 1 (Normative Needs for non-progressive conditions) and 
Column B in Step 2.1 (CS-OEDP) to calculate Impact-Related Need (IRN) in Box C. The 
assessment o f Impact-Related Need is performed for each dental condition.
- If Normative Need is No and CS-OIDP is No, Impact-Related Need is 
No.
- If Normative Need is Yes and CS-OIDP is No, Impact-Related Need is 
No and DHE/OHP is required.
- If Normative Need is No and CS-OIDP is Yes, Impact-Related Need is 
either No and counselling is required, or Yes.
A decision depends on local dentists/decision makers. Investigation of impacts can be 
done individually.
- If Normative Need is Yes and CS-OIDP is Yes, Impact-Related Need is 
Yes.
For the condition where IRN is Yes, circle the priority level using the answer from Column D 
o f Step 2.1.
Box C
Im pact-Related Need (IRN)
Priority
Dental injuries (enamel only) Yes 1 2 3 4 5 No ( ) DHE/OHP ( ) Counselling
Enamel defect/dental anomalies Yes 1 2 3 4 5 No ( ) DHE/OHP ( ) Counselling
Periodontal treatment Yes 1 2 3 4 5 No ( ) DHE/OHP ( ) Counselling
Orthodontic treatment Yes 1 2 3 4 5 No ( ) DHE/OHP ( ) Counselling
Prosthodontic treatment Yes 1 2 3 4 5 No ( ) DHE/OHP ( ) Counselling
Transfer the answers for each condition to the Individual Dental Needs Assessment, 
Part II.
- If a child has IRN, he/she is considered as having a need for treatment/care. Continue 
in Step 3 to assess appropriate types of dental treatment/care that should be carried out 
for the child based on their propensity.
- If a child does not have IRN, finish the individual needs assessment.
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Step 3. Assessment of Propensity Related Need (PRN)
Step 3.1 Differentiation of type of normative treatment
- Fill in boxes the numbers o f teeth/treatment items that the child normatively requires. 
Tick for full mouth treatment.
Box D
(A)
Non-complex treatment
(B)
Complex treatment
One or two surface-filling
Extraction
Etching & bonding
Smoothing
Tooth polishing
Three or more surface-filling 
Veneer/ crown 
Pulp treatment 
Bleaching
Orthodontic treatment 
Periodontal scaling + OHI 
Oral hygiene instruction (OHI) 
Removable denture 
Bridge
I
Non-complex treatment can be carried out If any type o f complex treatment is required, 
irrespective o f the child’s propensity. go to Step 3.2
1
Transfer the answer (s) to the Individual 
Dental Needs Assessment, Part III.
- And go to Step 4.
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Step 3.2 Assessment of propensity factors
- Assess six propensity factors. Tick in appropriate boxes whether each factor is poor, 
moderate or good corresponding to the child’s behaviours and oral condition.
Box E
Propensity factor Poor M oderate Good
1. Sugar:
frequency o f sugary food or 
drink intake per day
□
6  or more 
times
□
4 - 5  times
□
0 - 3  times
2. Fluoride:
regular use o f fluoride 
toothpaste
□
No
-
□
Yes
3. Brushing:
frequency o f tooth brushing 
per day
□
Not every day
□
Once a day
□
Twice or more a day
4. A ttendance:
visit the dentist after having 
appointments
□
Rarely
□
Sometimes
□
Always
5. Caries:
DMFT score □
5 or more
□
2 - 4
□
0 - 1
6 . Hygiene:
oral hygiene status (OHI-S) □
3 .1 -6 .0
□
1 .3 -3 .0
□
0 .0 - 1 . 2
1
Go to Step 3.3
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Step 3.3 Assessment of propensity for each type of complex treatment
The propensity for complex treatment depends on the propensity factors that were 
previously assessed in Step 3.2. The assessment is different for each type o f complex 
treatment.
- For each treatment that the child requires normatively, tick in boxes corresponding to 
the child’s propensity factors obtained from Step 3.2. Then, a level o f propensity for 
that treatment is indicated in a bold letter, next to a box, or on the right hand side 
following an arrow. Choosing the answer on the right hand side will depend on the 
number o f poor, moderate and good factors e.g. have any poor factor (any P), no poor 
factor (no P), three poor factors (3P).
Circle a bold answer o f propensity level for each treatment (VH = Very High, H = 
High, MH = Moderate/High, M = Moderate, ML = Moderate/Low, L = Low). The 
answer will be used in Step 3.4.
Box F
Complex filling (three or more surfaces)
Poor Moderate Good any Poor no Poor
-Caries CIl  CU D h
I
- Sugar
s □  ML □  MH
- Fluoride
7
Dental crowns, veneer, bridge
Poor Moderate Good
- Caries □ □
- Hygiene □ □ □
- Attendance □ □ C M
3 Poor 2 Poor 1 Poor 3 Good Other
L ML M H MH
Pulp treatment (assess either dental crown or complex filling as a restoration first, and use
the answer in this section)
Poor Moderate Good 2 Poor 1 Poor 2 Good Other
- Attendance CH CH □  -|
__^ L ML H MH
- Restoration □  I~1 □  -1
Bleaching
Poor Moderate Good
- Attendance □ l □ m □ h
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Orthodontic treatment, removable denture
Poor Moderate Good 2 Poor 1 Poor 2 Good Other
- Hygiene
□□
□ 
□
'l
 
'
i
ML H MH
- Attendance
□□
i
Periodontal scaling + OHI, O H I only
Poor Moderate Good 
- Hygiene □
Brushing
Attendance
□ □
1
- Brushing
Brushing
Attendance
Poor/Moderate
□ h
2 Good
□ m h
2 Poor
□ l
Good 
□  VH
Other
□ m l
Other
□ m l
1
Go to Step 3.4
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Step 3.4 Selection of appropriate types of dental treatment/care
- Use the bold answer from Step 3.3 to assess the Propensity-Related Need (PRN) o f the 
child: VH (periodontal treatment only) = No intervention.
H = Normative treatment,
except periodontal treatment (scaling + OHI, or OHI only) for which DHE/OHP will be 
offered instead.
MH, M, ML, L = Normative treatment or alternatives plus DHE/OHP.
Normative treatment is more likely to be carried out for MH than other lower levels where 
less complex treatment is suggested. A decision to choose any alternative for each level of 
propensity depends on local dentists/decision makers.
- Fill in the appropriate box/(es) the numbers o f teeth/treatment items that the child requires 
according to his/her Propensity Related Need (PRN). For each treatment, either normative or 
alternative treatment will be chosen. The numbers o f teeth/treatment items refer to Box D, 
Column B.
- Priority level for emergency treatment is ‘E \  for treatment for progressive dental conditions 
is *P* and for non-progressive dental conditions is the answer from Box C.
Box G
Propensity-Related Need (PRN)
Clinical intervention Priority DHE/
Normative treatment Alternative level OHP
1 | Three or more 
surface-filling
Intermediate filling 
Extraction
O th er............ 1 I
— No
i i
| 1 Veneer/ crown Temporary crown 
Permanent filling 
Intermediate filling 
Extraction
Micro-abrasion 1— 1
— — O th er.............
No
i i
| | Pulp treatment
—
Pulp tissue removal 
Extraction
O th er............ 1 |
___
i i
1 | Bleaching Home bleaching 
Micro-abrasion
----
O th er............ 1 |
No
i i
| | Orthodontic 
treatment
—
Removable appliance 
Grinding
Cantilever wood stick
----
Extraction 1 |
— — O th er.............
No
i i
1 | Periodontal 
scaling + OHI 
□  OHI
Gross scaling 
OHI
Oral hygiene advice
----
O th e r............. I— |
— No
| 1 Removable 
denture 
1 1 Bridge
—
Removable denture
-----
Removable bridge 
Follow-up 
O th e r.................
1 |
— Temporary denture 
Resin-bond bridge —
i i
Transfer the answers to the Individual Dental Needs Assessment, Part III. and go to Step 4
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Step 4. Assessment of propensity for caries prevention
Dental needs for managing dental caries include also a need for caries prevention for which 
the assessment is based on a child’s oral behaviours.
- Transfer the answers o f Step 3.2 (Box E) to Box H below. Tick in boxes corresponding to a 
child’s propensity factors. A level o f propensity for caries prevention is indicated in a bold 
letter on the right hand side (H = High, L = Low).
_________________________________________ Box H
Caries prevention
Poor Moderate Good Other All Good
- Sugar □ □ □  -|
- Fluoride □ □ □ — L H
- Brushing □ □ □  -
L = Need DHE/OHP
H = no need DHE/OHP________________________________________________________________
- Use the answer from Box H to circle Yes or No in Box I regarding a need for dental health 
education/oral health promotion (DHE/OHP).
Box I
A need for dental health educs
(DHE/C
ition/oral health promotion 
>HP)
Yes No
I
Transfer the answer to the Individual Dental Needs Assessment, Part III.
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Individual Dental Needs Assessment
Part I. - Provide personal details of the child.
Part II. - Circle Yes or No, at each level o f dental needs. And tick in box/(es) for the 
condition(s) the child needs treatment/care, as well as his/her priority level.
- Use answers from Box A and Box C.
Part III. - Fill in boxes the numbers o f teeth/treatment items the child requires (tick for full 
mouth treatment), and tick priority level for each treatment.
- Use answers from Box D Column A, Box G and Box I. Priority level for emergency 
treatment is ‘E ’, and for treating progressive dental conditions is iP \
Part I. Personal data
Name ...................................
Sex ( ) male ( ) female 
Class ...................................
Date ..
Age .. 
School
Part II. The child has a need for
Yes No Emergency treatment
Yes No Treating progressive condition
Dental caries
Dental injuries involving dentine
Yes No Treating non-progressive condition Priority: 1 
Dental injuries involving enamel only 
Enamel defects and dental anomalies 
Periodontal condition 
Orthodontic-related condition 
Prosthodontic-related condition
1
The answer will be used for the Population Dental Needs Assessment
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Part III. Numbers of teeth/treatment items required.
Priority: E  P  1 2 3 4 5
  One/two surface-filling.............................  .....  .....  ...... ...... ...... .....  .....
  Three or more surface-filling....................... .....  .....  ...... ...... ...... .....  .....
  Intermediate filling ........................................  .....  .....  ...... ...... ...... .....  .....
  Pulp treatm ent................................................ .....  .....  ...... ...... ...... .....  .....
  Pulp tissue rem oval.......................................  .....  .....  ...... ...... ...... .....  .....
Extraction.......................................................
Periodontal scaling + OHI
O H I.....................................
Gross scaling .....................
Oral hygiene adv ice.........
Etching & bonding
Sm oothing............
Tooth polishing ....
Bleaching .............
Home bleaching ... 
M icro-abrasion....
Orthodontic treatm ent...................
Removable orthodontic appliance
Grinding .......................................
Cantilever wood s tick ...................
  Veneer/ c row n................................................  .....  ...... ...... ...... .....  ......
  Temporary c row n ..........................................  .....  .....  ...... ...... ...... .....  ......
  Removable denture........................................  .....  .....  ...... ...... ...... .....  ......
  B ridge ..............................................................  .....  .....  ...... ...... ...... .....  ......
  Temporary denture........................................  .....  .....  ...... ...... ...... .....  ......
  Resin-bond b ridge.........................................  .....  .....  ...... ...... ...... .....  ......
  Removable b ridge ......................................  .....  .....  ......  ......  ...... ...... ......
□  Other ..............................................................  □  □  □  □  □  □  □
□  Follow-up
□  DHE/OHP
I
The answer will be used for the Population Dental Needs Assessment
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Population Dental Needs Assessment
Part I. - Provide information on the population.
Part II. - Count the number o f children having a need for treating each condition from the 
Individual Dental Needs Assessment Part II.
Part III. - Count the number of children having a need for each specific treatment from the 
Individual Dental Needs Assessment Part III.
- Add up the numbers o f teeth needing treatment or number o f treatment items 
required for all children.
- If  the numbers o f children and teeth/items are different, numbers o f treatment at each 
priority level refer to those o f teeth/treatment items.
Part I. Population data
Population g roup .........................................
Total number ................................ children
Population level ( ) C lass ......................
( ) Province................
Part II. Number of children having a need for 
Emergency treatment _______
Treating progressive condition
Dental caries
Dental injuries involving dentine
Treating non-progressive condition
Dental injuries involving enamel only 
Enamel defects and dental anomalies 
Periodontal condition 
Orthodontic-related condition 
Prosthodontic-related condition
D a te .....................................
M a le .................. Female
( ) S chool..........................
( ) O ther.............................
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Part III. Number of children and number of teeth/treatment items required.
One/two surface-filling.........
Three or more surface-filling
Intermediate filling ...............
Pulp treatm ent.....................
Pulp tissue rem oval............
Extraction.............................
Periodontal scaling + O H I...
O H I........................................
Gross scaling .........................
Oral hygiene adv ice............
Etching & bonding................
Sm oothing.............................
Tooth polishing.....................
Bleaching ...............................
Home bleaching.....................
M icro-abrasion.....................
Orthodontic treatm ent.......
Removable appliance.........
Grinding ...............................
Cantilever wood s tick ...........
Veneer/ c row n .....................
Temporary c row n................
Removable denture................
B ridge....................................
Temporary denture.............
Resin-bond b ridge ................
Removable b ridge ................
Other 1 .....................................
Other 2 .....................................
Follow-up
DHE/OHP
I
■8
Number o f teeth/treatment items
Total Priority:
E P  1 2 3 4 5
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APPENDIX 6.2 
EXAMPLE OF USING THE GUIDELINES
This section demonstrates the use o f practical guidelines for assessing socio-dental 
needs in children developed in Appendix 6.1. Individual socio-dental needs are assessed 
in full for two cases. In addition, a summary o f socio-dental needs o f three cases is 
presented in order to make the population estimates consisting o f five cases.
Case I.
A 12-year-old male child had dental caries in five teeth. He needed two of 1-surface, 
two o f 2-surface and one of 3-surface fillings for treating dental caries. His DMFT score 
was 5. He also had bleeding on probing with a moderate level o f plaque and calculus 
(OHI-S score 2.2). Thus he required periodontal scaling and oral hygiene instruction 
(OHI). No other treatment was required according to the oral examination.
The child reported oral impacts on daily life caused by difficulties in three 
performances: 1 ) eating difficulty (severity score o f 2  and frequency score o f 2 ) due to 
toothache and sensitive teeth, 2 ) cleaning mouth difficulty (severity score of 1 and 
frequency score o f 1) due to bleeding and swollen gums and 3) maintaining emotional 
state (severity score o f 2  and frequency score o f 1 ) due to toothache.
The child had frequent consumption o f sugary snacks and drink. He reported an average 
frequency of 6  times a day. He brushed his teeth twice a day usually with toothpaste that 
contained fluoride. He used to be dentally inspected and given dental appointments by 
the school dental service. He sometimes visited the dentist according to the given 
appointments, but did not go when his parents were working and did not have time to go 
with him
Case I
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Step 1. Assessment of Normative Treatment Need (NN)
- In Box A, circle Yes or No according to the findings from the oral examination 
for each specific type of dental treatment. Column (A) refers to progressive and 
column (B) to non-progressive dental conditions (see treatment need criteria in 
Appendix 3.2).
Box A
Normative Treatment Need (NN)
(A)
Progressive dental condition
(B)
Non-progressive dental conditions
Yes
es No.
Emergency dental condition 
Dental caries
Dental injuries (dentine/pulp)
Yes
Y£S ;no)
4esJ
Yes 'No)
Yes ^Jo)
Dental injuries (enamel only) 
Enamel defect/dental anomalies 
Periodontal treatment 
Orthodontic treatment 
Prosthodontic treatment
1 i
Transfer the answers to the Go to Step 2
Individual Dental Needs Assessment,
Part II.
And: - If Yes, go to Step 3 
If  No, go to Step 4
Case I
Step 2. Assessment of Impact-Related Need (IRN)
Step 2.1 Calculation of Condition-Specific OIDP (CS-OIDP)
Use results o f the CHILD-OIDP to calculate the Condition-Specific OIDP (CS-OIDP) for five types o f dental treatment. Each row represents CS-
OIDP for each condition.
- In column (A), tick in a box that corresponds to perceived oral problem that causes oral impacts.
- In column (B), circle Yes or No for each o f the five CS-OIDP (rows). Circle Yes if  any box in column A is marked, and No if  no box is 
marked.
- Columns (C) and (D) will be done only if  column B is Yes, for each condition. In column C, circle the highest severity and frequency scores of 
each CS-OIDP. Then, use the scoring system in Box B to assess priority levels o f CS-OIDP, and then circle the priority level for each CS-OIDP 
in Column (D).
(A) (B) (C) (D) Box B
Ifbleedmg gum 
SKSwollen gum
□ Calculus
□ Bad breath
□ Colour of tooth
□ Shape or size of tooth
Perceived oral conditions 
causing impacts*
□ Fractured permanent tooth
CS-OIDP Highest Highest
severity frequency
Priority
Yes ( No Dental injuries (enamel only)
Yes ( no)~  Enamel defect/dental 
anomalies
es/ No Periodontal disease
3 2 1 3 2 1 1 2 3 4 5
3 2 1 3 2 1 1 2 3 4 5
3 2 V U 3 2 < ^J 1 2 3 4 ^
Highest severity & 
frequency scores 
(not in order)**
Priority
3 & 3 1
3 &2 2
2 & 2, or 3 & 1 3
2  & 1 4
1 & 1 5
□ Position of tooth
□ Deformity of mouth/face
□ Missing permanent 
tooth/teeth
Yes VNoJ Orthodontic conditions
Yes Prosthodontic conditions
3 2 1 3 2 1 1 2 3 4 5
3 2 1 3 2 1 1 2 3 4 5
1
* The list is based on results o f the 
CHILD-OIDP in this thesis, and can be 
adjusted for local use.
** This method is used in thesis, can be 
adjusted for local use.
Case I
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Step 2.2 Integration of CS-OIDP with Normative Need
Use data from Column B in Step 1 (Normative Needs for non-progressive conditions) and 
Column B in Step 2.1 (CS-OIDP) to calculate Impact-Related Need (IRN) in Box C. The 
assessment o f Impact-Related Need is performed for each dental condition.
- If  Normative Need is No and CS-OIDP is No, Impact-Related Need is 
No.
If Normative Need is Yes and CS-OIDP is No, Impact-Related Need is 
No and DHE/OHP is required.
- If Normative Need is No and CS-OIDP is Yes, Impact-Related Need is 
either No and counselling is required, or Yes.
A decision depends on local dentists/decision makers. Investigation o f impacts can be 
done individually.
- If Normative Need is Yes and CS-OIDP is Yes, Impact-Related Need is 
Yes.
For the condition where IRN is Yes, circle the priority level using the answer from Column D 
o f Step 2.1.
Box C
______________________________Impact-Related Need (IRN)
Priority
Dental injuries (enamel only)
Enamel defect/dental anomalies 
Periodontal treatment 
Orthodontic treatment 
Prosthodontic treatment
Yes
Yes
Yes
1 2 3 4 5
1 2 3
1 2 3
1 2 3 4 5
1 2 3 4 5
J d >
) DHE/OHP 
) DHE/OHP 
) DHE/OHP 
) DHE/OHP 
) DHE/OHP
) Counselling 
) Counselling 
) Counselling 
) Counselling 
) Counselling
Transfer the answers for each condition to the Individual Dental Needs Assessment, 
Part II.
- If  a child has IRN, he/she is considered as having a need for treatment/care. Continue 
in Step 3 to assess appropriate types of dental treatment/care that should be carried out 
for the child based on their propensity.
- If a child does not have IRN, finish the individual needs assessment.
Case I
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Step 3. Assessment of Propensity Related Need (PRN)
Step 3.1 Differentiation of type of normative treatment
- Fill in boxes the numbers of teeth/treatment items that the child normatively requires. 
Tick for full mouth treatment.
Box D
(A)
Non-complex treatment
(B)
Complex treatment
4 One or two surface-filling 
Extraction 
Etching & bonding 
Smoothing 
Tooth polishing
1 Three or more surface-filling 
Veneer/ crown 
Pulp treatment 
Bleaching
Orthodontic treatment 
✓ Periodontal scaling + OHI
Oral hygiene instruction (OHI) 
Removable denture 
Bridge
I
Non-complex treatment can be carried out If any type o f complex treatment is required, 
irrespective o f the child’s propensity. go to Step 3.2
1
- Transfer the answer (s) to the Individual 
Dental Needs Assessment, Part III.
- And go to Step 4.
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Step 3.2 Assessment of propensity factors
- Assess six propensity factors. Tick in appropriate boxes whether each factor is poor, 
moderate or good corresponding to the child’s behaviours and oral condition.
Box E
Propensity factor Poor M oderate Good
1. Sugar:
frequency o f sugary food or 
drink intake per day
B
6  or more 
times
□
4 - 5  times
□
0 - 3  times
2. Fluoride:
regular use o f fluoride 
toothpaste
□
No
- pi
Yes
3. Brushing:
frequency o f tooth brushing 
per day
□
Not every day
□
Once a day Twice or more a day
4. A ttendance:
visit the dentist after having 
appointments
□
Rarely
0
Sometimes
□
Always
5. Caries:
DMFT score 0
5 or more
□
2 - 4
□
0 - 1
6 . Hygiene:
oral hygiene status (OHI-S) □
3 .1 -6 .0
0
1 .3 -3 .0
□
0 .0 - 1 . 2
I
Go to Step 3.3
Case I
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Step 3.3 Assessment of propensity for each type of complex treatm ent
The propensity for complex treatment depends on the propensity factors that were 
previously assessed in Step 3.2. The assessment is different for each type o f complex 
treatment.
- For each treatment that the child requires normatively, tick in boxes corresponding to 
the child’s propensity factors obtained from Step 3.2. Then, a level o f propensity for 
that treatment is indicated in a bold letter, next to a box, or on the right hand side 
following an arrow. Choosing the answer on the right hand side will depend on the 
number o f poor, moderate and good factors e.g. have any poor factor (any P), no poor 
factor (no P), three poor factors (3P).
Circle a bold answer o f propensity level for each treatment (VH = Very High, H  = 
High, M H = Moderate/High, M = Moderate, M L = Moderate/Low, L = Low). The 
answer will be used in Step 3.4.
Box F
Complex filling (three or more surfaces)
Poor Moderate Good any Poor no Poor
- Caries Q  L ED EH H
1
- Sugar
\ □  ML □  MH
- Fluoride
Dental crowns, veneer, bridge
Poor Moderate Good
- Caries □ □ □  ,
- Hygiene □ □ □
- Attendance □ □ □  -J
3 Poor 2 Poor 1 Poor 3 Good Other
L ML M H MH
Pulp treatment (assess either dental crown or complex filling as a restoration first, and use 
the answer in this section)
Poor Moderate Good 2 Poor 1 Poor 2 Good Other
- Attendance □  □  □
- Restoration □  □  □
J  > L ML H MH
Bleaching
Poor Moderate Good
- Attendance □ l □ m □ h
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Orthodontic treatment, removable denture
Poor Moderate Good 2 Poor 1 Poor 2 Good Other
- Hygiene
- Attendance
□  □
□  □ □ 
□
 
'l
 
'
f ML H MH
Periodontal scaling + OHI, OHI only
Poor Moderate Good 
- Hygiene □  0  □
I
Brushing
'V
- Brushing
- Attendance
Brushing
Attendance
Poor/Moderate
□ h
2 Good
□ m h
2 Poor
□ l
Good 
□  VH
Other
0 M L
Other
□ m l
I
Go to Step 3.4
Case I
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Step 3.4 Selection of appropriate types of dental treatment/care
- Use the bold answer from Step 3.3 to assess the Propensity-Related Need (PRN) of the 
child: VH (periodontal treatment only) = No intervention.
H = Normative treatment,
except periodontal treatment (scaling + OHI, or OHI only) for which DHE/OHP will be 
offered instead.
MH, M, ML, L = Normative treatment or alternatives plus DHE/OHP.
Normative treatment is more likely to be carried out for MH than other lower levels where 
less complex treatment is suggested. A decision to choose any alternative for each level of 
propensity depends on local dentists/decision makers.
- Fill in the appropriate box/(es) the numbers of teeth/treatment items that the child requires 
according to his/her Propensity Related Need (PRN). For each treatment, either normative or 
alternative treatment will be chosen. The numbers of teeth/treatment items refer to Box D, 
Column B.
- Priority level for emergency treatment is ‘E \  for treatment for progressive dental conditions 
is ‘P ’ and for non-progressive dental conditions is the answer from Box C.
Box G
Propensity-Related Need (PRN)
Clinical intervention Priority DHE/
Normative treatment Alternative level OHP
| 1 | Three or more 
surface-filling
—
Intermediate filling 
Extraction
O ther............
No
...P ... m
| | Veneer/crown
—
Temporary crown 
Permanent filling 
Intermediate filling 
Extraction
Micro-abrasion 1— |
—
O ther.............
No
1 1 Pulp treatment Pulp tissue removal 
Extraction
d O ther............
1— |
___
1 | Bleaching
---- 1
Home bleaching 
Micro-abrasion
O ther............ 1— |
___ No
1 1 Orthodontic 
treatment
Removable appliance 
Grinding
Cantilever wood stick
—
Extraction 1 1
---- O th er.............
No
i j
1 | Periodontal 
scaling + OHI 
□  OHI
Gross scaling 
OHI
Oral hygiene advice
— O ther.............
No
...5... r d
| 1 Removable 
denture 
1 Bridge
Removable denture Removable bridge 
Follow-up 
O ther.................
i— |
—
Temporary denture 
Resin-bond bridge
—
I
Transfer the answers to the Individual Dental Needs Assessment, Part III. and go to &?$e4*
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Step 4. Assessment of propensity for caries prevention
Dental needs for managing dental caries include also a need for caries prevention for which 
the assessment is based on a child’s oral behaviours.
- Transfer the answers o f Step 3.2 (Box E) to Box H below. Tick in boxes corresponding to a 
child’s propensity factors. A level o f propensity for caries prevention is indicated in a bold 
letter on the right hand side (H = High, L = Low).
_________________________________________ Box H
Caries prevention
Poor Moderate Good Other All Good
- Sugar G □ □  -1
- Fluoride □ □ a —> L H
- Brushing □ □ 0  -
L = Need DHE/OHP
H = no need DHE/OHP_______________________________________________________________
- Use the answer from Box H to circle Yes or No in Box I regarding a need for dental health 
education/oral health promotion (DHE/OHP).
Box I
A need for dental health educ?
(DHE/C
ition/oral health promotion 
>HP)
© No
1
Transfer the answer to the Individual Dental Needs Assessment, Part III.
Case I
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Individual Dental Needs Assessment
Part I. - Provide personal details o f the child.
Part II. - Circle Yes or No, at each level o f dental needs. And tick in box/(es) for the 
condition(s) the child needs treatment/care, as well as his/her priority level.
- Use answers from Box A and Box C.
Part III. - Fill in boxes the numbers of teeth/treatment items the child requires (tick for full 
mouth treatment), and tick priority level for each treatment.
- Use answers from Box D Column A, Box G and Box I. Priority level for emergency 
treatment is ‘E \  and for treating progressive dental conditions is iP \
Part I. Personal data
Name . . .C a se I ...................
Sex male ( ) female 
Class ...A  ..........................
Date . . .6 March 2004.
Age ...1 2 ...................
School .. .A A A ..........
Part II. The child has a need for .. 
Yes (N o ) Emergency treatment
© I No | Treating progressive condition
Dental caries
Dental injuries involving dentine
No Treating non-progressive condition Priority: 1 4
Dental injuries involving enamel only
Enamel defects and dental anomalies
✓ Periodontal condition ✓
Orthodontic-related condition
Prosthodontic-related condition
I
The answer will be used for the Population Dental Needs Assessment
Case I
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Part III. Numbers of teeth/treatment items required.
Priority: E
One/two surface-filling.........
Three or more surface-filling
Intermediate filling ................
Pulp treatm ent.......................
Pulp tissue rem oval...............
Extraction...............................
P_
£
1
Periodontal scaling + OHI
O H I.....................................
Gross scaling .....................
Oral hygiene adv ice.........
Etching & bonding
Sm oothing.............
Tooth polishing ....
Bleaching .............
Home bleaching ... 
M icro-abrasion......
Orthodontic treatm ent...................
Removable orthodontic appliance
Grinding .........................................
Cantilever wood stick ...................
Veneer/ c row n.......
Temporary crow n.. 
Removable denture
B ridge.....................
Temporary denture, 
Resin-bond bridge . 
Removable bridge .
| | Other ......
□  Follow-up 
[ 3  DHE/OHP
□ □ □ □ □ □ □
I
The answer will be used for the Population Dental Needs Assessment
Case I
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Case II.
A 12-year-old female child had one tooth with dental caries and normatively needed one 
surface filling. She never had her teeth filled or extracted as a result o f dental caries 
before. Her DMFT score was 1. She had bleeding on probing and a low level of plaque 
without calculus (OHI-S score 0.3). Thus she normatively required oral hygiene 
instruction (OHI). She had enamel defects on her four upper front teeth for which her 
dentist decided to do tooth bleaching. Severe protrusion of her front teeth was detected, 
and indicated a definite need for orthodontic treatment according to the IOTN system.
The girl reported oral impacts on her daily life relating to difficulties in four 
performances: 1) speaking (severity score of 1 and frequency score o f 3) due to the 
protrusion of her front teeth and toothache, 2 ) maintaining emotion (severity score o f 2  
and frequency score o f 2) due to the protrusion as well as colour of her front teeth, 3) 
smiling (severity score o f 2 and frequency score o f 3) due to the protrusion as well as 
colour o f her front teeth, and 4) contact with people (severity score o f 1 and frequency 
score o f 1 ) due to the protrusion o f her front teeth.
The girl consumed sugary snacks and drinks 2 times a day. She brushed her teeth twice 
a day usually with fluoride toothpaste. She used to be dentally inspected and given 
dental appointments by school dental services. She always went to see dentists when 
she got dental appointments from school services.
Case II
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Step 1. Assessment of Normative Treatment Need (NN)
- In Box A, circle Yes or No according to the findings from the oral examination 
for each specific type o f dental treatment. Column (A) refers to progressive and 
column (B) to non-progressive dental conditions (see treatment need criteria in 
Appendix 3.2).
Box A
Normative Treatment Need (NN)
(A)
Progressive dental condition (B)Non-progressive dental conditions
Emergency dental condition 
Dental caries
Dental injuries (dentine/pulp) No
No
<NqT
Dental injuries (enamel only) 
Enamel defect/dental anomalies 
Periodontal treatment 
Orthodontic treatment 
Prosthodontic treatment
I I
Transfer the answers to the Go to Step 2
Individual Dental Needs Assessment,
Part II.
And: - If Yes, go to Step 3 
If No, go to Step 4
Case II
Step 2. Assessment of Impact-Related Need (IRN)
Step 2.1 Calculation of Condition-Specific OIDP (CS-OIDP)
Use results o f the CHILD-OIDP to calculate the Condition-Specific OIDP (CS-OIDP) for five types o f dental treatment. Each row represents CS- 
OIDP for each condition.
- In column (A), tick in a box that corresponds to perceived oral problem that causes oral impacts.
In column (B), circle Yes or No for each o f the five CS-OIDP (rows). Circle Yes if  any box in column A is marked, and No if  no box is 
marked.
- Columns (C) and (D) will be done only if  column B is Yes, for each condition. In column C, circle the highest severity and frequency scores o f
each CS-OIDP. Then, use the scoring system in Box B to assess priority levels of CS-OIDP, and then circle the priority level for each CS-OIDP 
in Column (D).
(A) (B) (C) (D) Box B
Perceived oral conditions 
causing impacts*
CS-OIDP Highest Highest
severity frequency
Priority
□ Fractured permanent tooth
Colour of tooth 
□ Shape or size of tooth
□ Bleeding gum
□ Swollen gum
□ Calculus
□ Bad breath
Yes S 3  Dental injuries (enamel only) 3 2 1 3 2 1 1 2 3 4 5
No Enamel defect/dental 
anomalies
, © 1  O  2 1 1 O 3 4 5
Yes Periodontal disease
Highest severity & 
frequency scores 
(not in order)**
Priority
3 & 3 1
3 &2 2
2 & 2, or 3 & 1 3
2  & 1 4
1 & 1 5
1 0  Position of tooth 
□ Deformity of mouth/face
□ Missing permanent 
tooth/teeth
No Orthodontic conditions
Yes Prosthodontic conditions
3 © 1 - 0 2  1 1 0 3  4 5
3 2 1 3 2 1 1 2 3 4 5
* The list is based on results o f the 
CHILD-OIDP in this thesis, and can be 
adjusted for local use.
** This method is used in thesis, can be 
adjusted for local use.
1
Go to Step 2.2
Case II
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Step 2.2 Integration of CS-OIDP with Normative Need
Use data from Column B in Step 1 (Normative Needs for non-progressive conditions) and 
Column B in Step 2.1 (CS-OIDP) to calculate Impact-Related Need (IRN) in Box C. The 
assessment o f Impact-Related Need is performed for each dental condition.
- If  Normative Need is No and CS-OIDP is No, Impact-Related Need is 
No.
- If Normative Need is Yes and CS-OIDP is No, Impact-Related Need is 
No and DHE/OHP is required.
- If Normative Need is No and CS-OIDP is Yes, Impact-Related Need is 
either No and counselling is required, or Yes.
A decision depends on local dentists/decision makers. Investigation o f impacts can be 
done individually.
If Normative Need is Yes and CS-OIDP is Yes, Impact-Related Need is 
Yes.
For the condition where IRN is Yes, circle the priority level using the answer from Column D 
o f Step 2.1.
Box C
______________________________Impact-Related Need (IRN)
Priority / —s
Dental injuries (enamel only)
Enamel defect/dental anomalies 
Periodontal treatment 
Orthodontic treatment 
Prosthodontic treatment
1 2 3 4 5
1( 2 ) 3  4 5
3 4 5
3 4 5
1 2 3 4 5
( ) DHE/OHP 
( ) DHE/OHP 
{ / )  DHE/OHP 
( ) DHE/OHP 
( ) DHE/OHP
) Counselling 
) Counselling 
) Counselling 
) Counselling 
) Counselling
Transfer the answers for each condition to the Individual Dental Needs Assessment, 
Part II.
If a child has IRN, he/she is considered as having a need for treatment/care. Continue 
in Step 3 to assess appropriate types of dental treatment/care that should be carried out 
for the child based on their propensity.
- If  a child does not have IRN, finish the individual needs assessment.
Case II
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Step 3. Assessment of Propensity Related Need (PRN)
Step 3.1 Differentiation of type of normative treatment
- Fill in boxes the numbers of teeth/treatment items that the child normatively requires. 
Tick for full mouth treatment.
Box D
(A)
Non-complex treatment
(B)
Complex treatment
1 One or two surface-filling 
Extraction 
Etching & bonding 
Smoothing 
Tooth polishing
Three or more surface-filling 
Veneer/ crown 
Pulp treatment 
4 Bleaching 
^  Orthodontic treatment 
Periodontal scaling + OHI 
Oral hygiene instruction (OHI) 
Removable denture 
Bridge
I
Non-complex treatment can be carried out If any type o f complex treatment is required, 
irrespective o f the child’s propensity. go to Step 3.2
i
- Transfer the answer (s) to the Individual 
Dental Needs Assessment, Part III.
- And go to Step 4.
Case II
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Step 3.2 Assessment of propensity factors
- Assess six propensity factors. Tick in appropriate boxes whether each factor is poor, 
moderate or good corresponding to the child’s behaviours and oral condition.
Box E
Propensity factor Poor M oderate Good
1. Sugar:
frequency o f sugary food or 
drink intake per day
□
6  or more 
times
□
4 - 5  times
0
0 - 3  times
2. Fluoride:
regular use o f fluoride 
toothpaste
□
No
-
Yes
3. Brushing:
frequency of tooth brushing 
per day
□
Not every day
□
Once a day 0Twice or more a day
4. A ttendance:
visit the dentist after having 
appointments
□
Rarely
□
Sometimes
o
Always
5. Caries:
DMFT score □
5 or more
□
2 - 4
0
0 - 1
6 . Hygiene:
oral hygiene status (OHI-S) □
3 .1 -6 .0
□
1.3 -  3.0 0 .0 - 1 . 2
I
Go to Step 3.3
Case II
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Step 3.3 Assessment of propensity for each type of complex treatm ent
The propensity for complex treatment depends on the propensity factors that were 
previously assessed in Step 3.2. The assessment is different for each type o f complex 
treatment.
- For each treatment that the child requires normatively, tick in boxes corresponding to 
the child’s propensity factors obtained from Step 3.2. Then, a level o f propensity for 
that treatment is indicated in a bold letter, next to a box, or on the right hand side 
following an arrow. Choosing the answer on the right hand side will depend on the 
number o f poor, moderate and good factors e.g. have any poor factor (any P), no poor 
factor (no P), three poor factors (3P).
- Circle a bold answer o f propensity level for each treatment (VH = Very High, H = 
High, M H = Moderate/High, M = Moderate, M L = Moderate/Low, L = Low). The 
answer will be used in Step 3.4.
Box F
Complex filling (three or more surfaces)
Poor Moderate Good any Poor no Poor
-Caries D l  □  D h
1
- Sugar
s □  ML □  MH
- Fluoride
Dental crowns veneer, bridge
Poor Moderate Good 3 Poor 2 Poor 1 Poor 3 Good Other
- Caries □ □
D i
- Hygiene □ □ □ — > L ML M H MH
- Attendance □ □ □  -J
Pulp treatment (assess either dental crown or complex filling as a restoration first, and use 
the answer in this section)
Poor Moderate Good 2 Poor 1 Poor 2 Good Other
Attendance □ □ □  -i
__> L ML H MH
Restoration □ □ □  -
Bleaching
Poor Moderate Good
- Attendance □ l □ m O k
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Orthodontic treatment, removable denture
Poor Moderate Good 2 Poor 1 Poor 2 Good Other
- Hygiene
- Attendance
□  □  
□  □
I 
I
O 
'D — > L ML H MH
Periodontal scaling +  OHI, OHI only
Poor Moderate Good 
- Hygiene □  EH □
I- Brushing
- Brushing
- Attendance
Brushing
Attendance
Poor/Moderate
□ h
2 Good
□ m h
2 Poor
□ l
Good 
□  VH
Other
□ m l
Other
□ m l
1
Go to Step 3.4
Case II
APPENDICES 412
Step 3.4 Selection of appropriate types of dental treatment/care
- Use the bold answer from Step 3.3 to assess the Propensity-Related Need (PRN) of the 
child: VH (periodontal treatment only) = No intervention.
H = Normative treatment,
except periodontal treatment (scaling + OHI, or OHI only) for which DHE/OHP will be 
offered instead.
MH, M, ML, L = Normative treatment or alternatives plus DHE/OHP.
Normative treatment is more likely to be carried out for MH than other lower levels where 
less complex treatment is suggested. A decision to choose any alternative for each level of 
propensity depends on local dentists/decision makers.
- Fill in the appropriate box/(es) the numbers o f teeth/treatment items that the child requires 
according to his/her Propensity Related Need (PRN). For each treatment, either normative or 
alternative treatment will be chosen. The numbers of teeth/treatment items refer to Box D, 
Column B.
- Priority level for emergency treatment is ‘E ’, for treatment for progressive dental conditions 
is *P* and for non-progressive dental conditions is the answer from Box C.
Box G
Propensity-Related Need (PRN)
Clinical intervention
Normative treatment Alternative
Priority
level
DHE/
OHP
1 1 Three or more
surface-filling
| | Veneer/ crown
1 1 Pulp treatment
1 4 1 Bleaching
!✓ 1 Orthodontic 
treatment
| 1 Periodontal
scaling + OHI
m  ohi
| 1 Removable
denture 
I I Bridge
Intermediate filling 
Extraction
Temporary crown 
Permanent filling 
Intermediate filling 
Extraction
Pulp tissue removal 
Extraction
Home bleaching 
Micro-abrasion
Removable appliance 
Grinding
Cantilever wood stick
Gross scaling 
OHI
Oral hygiene advice
Removable denture 
Temporary denture 
Resin-bond bridge
Other
No
Micro-abrasion
O ther.............
No
| | Other
Other
No
Extraction
O ther.......
No
Other
No
Removable bridge 
Follow-up 
O ther.................
I
Transfer the answers to the Individual Dental Needs Assessment, Part III. and go to*Sf$|5 ¥
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Step 4. Assessment of propensity for caries prevention
Dental needs for managing dental caries include also a need for caries prevention for which 
the assessment is based on a child’s oral behaviours.
- Transfer the answers o f Step 3.2 (Box E) to Box H below. Tick in boxes corresponding to a 
child’s propensity factors. A level of propensity for caries prevention is indicated in a bold 
letter on the right hand side (H = High, L = Low).
_________________________________________ Box H
Caries prevention
Poor Moderate Good Other All Good
- Sugar □ □ 0  -
- Fluoride □ □ 0 — » L H
- Brushing □ □ 0  -
L = Need DHE/OHP
H = no need DHE/OHP_______________________________________________________________
- Use the answer from Box H to circle Yes or No in Box I regarding a need for dental health 
education/oral health promotion (DHE/OHP).
Box I
A need for dental health educs
(DHE/C
ition/oral health promotion 
>HP)
Yes ( 3
I
Transfer the answer to the Individual Dental Needs Assessment, Part III.
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Individual Dental Needs Assessment
Part I. - Provide personal details o f the child.
Part II. - Circle Yes or No, at each level o f dental needs. And tick in box/(es) for the
condition(s) the child needs treatment/care, as well as his/her priority level.
- Use answers from Box A and Box C.
Part III. - Fill in boxes the numbers o f teeth/treatment items the child requires (tick for full 
mouth treatment), and tick priority level for each treatment.
- Use answers from Box D Column A, Box G and Box I. Priority level for emergency
treatment is ‘E \  and for treating progressive dental conditions is *P\
Part I. Personal data
Name .. .C a se II .................
Sex ( ) male female 
Class A  ..............................
Date . . .6 March 2004.
Age ...1 2 ...................
School ...A A A ..........
Part II. The child has a need for .. 
Yes (N o) Emergency treatment
YesJ No Treating progressive condition
Dental caries
Dental injuries involving dentine
No Treating non-progressive condition Priority: 1
Dental injuries involving enamel only
✓ Enamel defects and dental anomalies ✓
Periodontal condition
✓ Orthodontic-related condition ✓
Prosthodontic-related condition
1
The answer will be used for the Population Dental Needs Assessment
Case II
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Part III. Numbers of teeth/treatment items required.
Priority: E
One/two surface-filling.........
Three or more surface-filling
Intermediate filling ................
Pulp treatm ent.......................
Pulp tissue rem oval..............
Extraction  .................
P_
1
Periodontal scaling + OHI
O H I.....................................
Gross scaling.....................
Oral hygiene advice.........
Etching & bonding
Sm oothing.............
Tooth polishing
Bleaching .............
Home bleaching ... 
M icro-abrasion......
Orthodontic treatm ent...................
Removable orthodontic appliance
Grinding .........................................
Cantilever wood s tick ...................
Veneer/ c row n.......
Temporary crown .. 
Removable denture
B ridge.....................
Temporary denture 
Resin-bond b ridge . 
Removable b ridge .
| | Other ......
□  Follow-up 
EZ1 DHE/OHP
□ □ □ □ □ □ □
i
The answer will be used for the Population Dental Needs Assessment
Case II
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Individual Dental Needs Assessment
Part I. - Provide personal details o f the child.
Part II. - Circle Yes or No, at each level o f dental needs. And tick in box/(es) for the 
condition(s) the child needs treatment/care, as well as his/her priority level.
- Use answers from Box A and Box C.
Part III. - Fill in boxes the numbers o f teeth/treatment items the child requires (tick for full 
mouth treatment), and tick priority level for each treatment.
- Use answers from Box D Column A, Box G and Box I. Priority level for emergency 
treatment is ‘E \  and for treating progressive dental conditions is iP \
Part I. Personal data
Name ...C a se II I ................
Sex male ( ) female 
Class A  ..............................
Date . . .6 March 2004.
Age ...1 1 ...................
School ...A A A ..........
Part II. The child has a need for .. 
[Y ej 1 No ] Emergency treatment
Ye§  No Treating progressive condition
Dental caries
Dental injuries involving dentine
No Treating non-progressive condition Priority: 1
✓ Dental injuries involving enamel only ✓
Enamel defects and dental anomalies
✓ Periodontal condition ✓
Orthodontic-related condition
Prosthodontic-related condition
I
The answer will be used for the Population Dental Needs Assessment
Case III
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Part III. Numbers of teeth/treatment items required.
Priority: E
One/two surface-filling.........
Three or more surface-filling
Intermediate filling ................
Pulp treatm ent.......................
Pulp tissue rem oval...............
Extraction...............................
P_
2
Periodontal scaling + OHI
O H I....................................
Gross scaling .....................
Oral hygiene adv ice.........
Etching & bonding
Sm oothing.............
Tooth polishing ....
Bleaching .............
Home bleaching ... 
M icro-abrasion......
Orthodontic treatm ent...................
Removable orthodontic appliance
Grinding .........................................
Cantilever wood s tick ...................
Veneer/ c row n.......
Temporary crown .. 
Removable denture
B ridge....................
Temporary denture 
Resin-bond bridge . 
Removable bridge .
| | Other ......
□  Follow-up
[3 DHE/OHP
□ □ □ □ □ □ □
1
The answer will be used for the Population Dental Needs Assessment
Case III
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Individual Dental Needs Assessment
Part I. - Provide personal details o f the child.
Part II. - Circle Yes or No, at each level o f dental needs. And tick in box/(es) for the 
condition(s) the child needs treatment/care, as well as his/her priority level.
- Use answers from Box A and Box C.
Part III. - Fill in boxes the numbers o f teeth/treatment items the child requires (tick for full 
mouth treatment), and tick priority level for each treatment.
- Use answers from Box D Column A, Box G and Box I. Priority level for emergency 
treatment is iE \  and for treating progressive dental conditions is *P\
Part I. Personal data
Name ...C a se IV ................
Sex ( ) male female 
Class A  ..............................
Date . . .6 March 2004.
Age ...1 2 ...................
School .. .A A A ..........
Part II. The child has a need for
Yes (N o ) Emergency treatment
Ye§  No Treating progressive condition
Dental caries
Dental injuries involving dentine
No Treating non-progressive condition Priority: 1
Dental injuries involving enamel only 
Enamel defects and dental anomalies 
Periodontal condition 
Orthodontic-related condition 
Prosthodontic-related condition
1
The answer will be used for the Population Dental Needs Assessment
Case IV
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Part III. Numbers of teeth/treatment items required.
Priority: E P
One/two surface-filling.........
Three or more surface-filling
Intermediate filling ................
Pulp treatm ent.......................
Pulp tissue rem oval..............
Extraction...............................
Periodontal scaling + OHI
O H I.....................................
Gross scaling ...................
Oral hygiene adv ice .........
Etching & bonding
Sm oothing.............
Tooth polishing ....
Bleaching .............
Home bleaching ... 
M icro-abrasion......
Orthodontic treatm ent...................
Removable orthodontic appliance
Grinding .........................................
Cantilever wood s tick ...................
Veneer/ c row n.......
Temporary crow n.. 
Removable denture
B ridge.....................
Temporary denture, 
Resin-bond bridge . 
Removable bridge .
□  Other .........................................................  □  □  □  □  □  □  □
□  Follow-up 
DHE/OHP
i
The answer will be used for the Population Dental Needs Assessment
Case IV
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Individual Dental Needs Assessment
Part I. - Provide personal details o f the child.
Part II. - Circle Yes or No, at each level o f dental needs. And tick in box/(es) for the 
condition(s) the child needs treatment/care, as well as his/her priority level.
- Use answers from Box A and Box C.
Part m . - Fill in boxes the numbers o f teeth/treatment items the child requires (tick for full 
mouth treatment), and tick priority level for each treatment.
- Use answers from Box D Column A, Box G and Box I. Priority level for emergency 
treatment is iE \  and for treating progressive dental conditions is *P*.
Part I. Personal data
Name . ..C a se V .................
Sex male ( ) female 
Class A  ..............................
Date . . .6 March 2004.
Age ...1 1 ...................
School ...A A A ..........
Part II. The child has a need for .. 
(Y e | | No | Emergency treatment
YesJ No Treating progressive condition
Dental caries
Dental injuries involving dentine
No Treating non-progressive condition Priority: 1 4
✓ Dental injuries involving enamel only ✓
Enamel defects and dental anomalies
✓ Periodontal condition ✓
Orthodontic-related condition
Prosthodontic-related condition
1
The answer will be used for the Population Dental Needs Assessment
Case V
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Part III. Numbers of teeth/treatment items required.
Priority: E
One/two surface-filling.........
Three or more surface-filling
Intermediate filling ................
Pulp treatm ent.......................
Pulp tissue rem oval...............
Extraction...............................
_P
2
Periodontal scaling + OHI
O H I.....................................
Gross scaling .....................
Oral hygiene adv ice .........
Etching & bonding
Sm oothing.............
Tooth polishing ....
Bleaching .............
Home bleaching ... 
M icro-abrasion......
Orthodontic treatm ent...................
Removable orthodontic appliance
Grinding .........................................
Cantilever wood s tick ...................
Veneer/ c row n.......
Temporary crow n.. 
Removable denture
B ridge .....................
Temporary denture, 
Resin-bond bridge . 
Removable bridge .
| | Other ......
□  Follow-up 
DHE/OHP
□ □ □ □ □ □ □
1
The answer will be used for the Population Dental Needs Assessment
C aseV
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Population Dental Needs Assessment
Part I. - Provide information on the population.
Part II. - Count the number of children having a need for treating each condition from the 
Individual Dental Needs Assessment Part II.
Part III. - Count the number o f children having a need for each specific treatment from the 
Individual Dental Needs Assessment Part III.
- Add up the numbers of teeth needing treatment or number o f treatment items 
required for all children.
- If  the numbers o f children and teeth/items are different, numbers o f treatment at each 
priority level refer to those o f teeth/treatment items.
Part I. Population data
Population group . ..G rade-  6 (age 11-12).
Total number ........5 ........................children
Population level Class . . . A ................
( ) Province...................
Date . . .6 March 2004..............
Male . . .3 ......... Female.. .2.
( ) S chool..................................
( ) O ther....................................
Part II. Number of children having a need for 
Emergency treatment
Treating progressive condition
Dental caries
Dental injuries involving dentine
Treating non-progressive condition
Dental injuries involving enamel only 
Enamel defects and dental anomalies 
Periodontal condition 
Orthodontic-related condition 
Prosthodontic-related condition
Population
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Part III. Number of children and number of teeth/treatment items required.
One/two surface-filling........
Three or more surface-filling
Intermediate filling ...............
Pulp treatm ent.....................
Pulp tissue rem oval............
Extraction.............................
Periodontal scaling + O H I...
O H I........................................
Gross scaling .........................
Oral hygiene adv ice............
Etching & bonding
Sm oothing.............
Tooth polishing
Bleaching .............
Home bleaching ... 
Micro-abrasion ....
Orthodontic treatment 
Removable appliance,
Grinding .....................
Cantilever wood stick
Veneer/ c row n ......
Temporary crown . 
Removable denture
B ridge .....................
Temporary denture 
Resin-bond bridge . 
Removable bridge .
Other 1 
Other 2
Follow-up |_____ I
DHE/OHP | 5 |
-  §
1  *(S 3j
4
Number o f  teeth/treatment items
Total Priority:
E P 1 2 3 4 5
11 9 2
1 1
1 1
1 1
1 1
3 2 1
Population
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APPENDIX 7.1 
PAPER
Gherunpong, S.; Tsakos, G. and Sheiham, A. (2004): Developing an OHRQoL index for
children; The CHILD-OIDP. Community Dent Health 21, 161-169.
Figure 1: Eating your food (such as ice-cream, meal): positive performance
Figure 2: Eating your food (such as ice-cream, meal): negative performance
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APPENDIX 7.2 
ABSTRACTS
Developing an OHRQoL index for children; The CHILD-OIDP.
S KRISDAPHONG*, G TSAKOS, A SHEIHAM
Publication: -
Community Dental Health, Volume 20 (2003), Number 3, 183-184.
Presentation -
8 Annual Conference of the European Association of Dental Public Health, Jyvaskula, 
21st -  23rd August 2003 (poster presentation and discussion).
OBJECTIVE To develop an OHRQoL index in Thai children and evaluate its 
psychometric properties. BACKGROUND The Oral Impacts on Daily Performances 
(OIDP) index has been widely used on adolescent, adult and elderly populations, but not 
with children, the prime target of oral health service in many countries including 
Thailand. METHODS Cross-sectional study of children aged 12 years, in the final year 
of primary schools (grade-six). The OIDP index was used in its original form. 
Development and evaluation was conducted on a non-random sample of 513 children in 
U-thong District, Suphan-buri province, Thailand. Re-evaluation of the index included all 
target group children in a municipal area of Suphan-buri province (1100 children, 
response rate 97.7%). Psychometric properties evaluated were face and content validity; 
concurrent validity, using perceived oral treatment need and perceived oral health 
problems as the proxy (Mann-Whitney and Kruskal-Wallis statistical tests); internal 
reliability (Items Correlations, Corrected Item-Total Correlations and Cronbach’s Alpha); 
and external reliability (weighted kappa statistics) RESULTS The OIDP index was 
modified throughout the development process. The final version, consisting of 8 items 
and 16 picture aids, revealed excellent validity and reliability. Weighted kappa was 0.93. 
The associations with perceived oral treatment need and perceived oral health problems 
were strongly significant (p<0.001).There was no negative correlation between any item. 
Corrected item-total correlation coefficients were between 0.4-0.7, Standardised 
Cronbach’s alpha coefficient was 0.82. CONCLUSIONS The CHILD-OIDP index is a 
valid, reliable and practical measure of OHRQoL in 12 year old Thai children.
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A comparison of Normative and Socio-dental orthodontic treatment 
needs.
S. KRISDAPHONG. G. TSAKOS, and A. SHEIHAM
Publication: -
International Association for Dental Research, The IADR/AADR/CADR 82nd General 
Session. http://iadr.confex.com/iadr/2004Hawaii/techprogram/index.html
Presentation: -
82nd General Session & Exhibition of the International Association for Dental Research, 
Honolulu, 10th -  13th March 2004 (oral presentation).
Objectives: To compare orthodontic treatment needs of grade-6 Thai children assessed 
by Normative and Socio-dental methods. Methods: A cross-sectional study of all 11-12- 
year-old, grade-6 children in an area of Suphan-buri province, Thailand. The sample 
(N=1034) was clinically examined for Normative Needs using the Index of Orthodontic 
Treatment (IOTN) and for oral hygiene status using the Simplified-Oral Hygiene Index 
(OHI-S). They were also interviewed to assess oral health-related quality of life using 
the CHILD-OIDP index and answered a questionnaire to assess oral behaviours and 
demographic status. Socio-dental needs were calculated by integrating Normative Needs 
with oral impacts resulting in ‘Impact-Related Need’. Those with Impact-Related Needs 
were assessed for ‘Propensity-Related Needs’ according to oral hygiene status and 
orthodontic treatment-related behaviours. Results: The prevalence of Normative and 
Impact-Related Needs were 35.0% and 10.5% respectively. The difference between 
orthodontic needs assessed by the two methods was statistically significant (p<0.001, 
McNemar test). Per 100 children with Normative Needs, 30.2 children had Impact- 
Related Needs. When Propensity-Related Needs were assessed for these 30.2 children, 
only 0.9 children had a high propensity for orthodontic treatment, while 18.9, 8.9 and 1.5 
children were at medium-high, medium-low and low levels of propensity respectively. 
Conclusion: There was a marked difference in orthodontic needs assessed by the 
Normative and Socio-dental methods; the levels of needs were significantly different for 
Normative and Impact-Related Needs. Propensity-Related Needs assessment showed 
that children with Impact-Related Needs had different levels of propensity for 
orthodontic treatment.
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A socio-dental approach to assessing dental needs in children 
S GHERUNPONG*, G TSAKOS, A SHEIHAM
Publication: -
Oral Health and Preventive Dentistry, Volume 2 (2004), Number 1, 68.
Presentation: -
1st European Conference on Preventive and Minimally Invasive Dentistry, Copenhagen,
th  tli16 -  17 April 2004 (poster presentation and discussion).
Objectives: To develop and test a socio-dental approach to assessing dental needs in 
children. Socio-dental needs assessed by the new approach will be compared with 
normative needs assessed by the conventional approach.
Developing the theoretical framework: The study developed a theoretical framework and 
models of socio-dental needs assessment. The framework is an integrating process whereby 
various factors are incorporated into the system. The conventional normative method is 
integrated with the concept of oral health-related quality of life resulting in Impact-Related 
Needs indicating those who had a need for ‘dental care’. Evidence-based and propensity 
concepts are integrated into the system resulting in ‘Propensity-Related Needs’ where 
dental needs are categorised by propensity levels. A need for ‘normative treatment’ is 
considered for children at a high level of propensity, while alternative treatment and dental 
health education/oral health promotion could be offered to those at other levels.
Methods: To test the new socio-dental approach, a cross-sectional survey was carried out, 
including all grade 6(11-12 years old) children in an area of Suphan-buri province, 
Thailand. The sample (N=1034) was clinically examined for Normative Treatment Needs 
for a) dental caries b) traumatic dental injuries c) enamel defects and dental anomalies d) 
periodontal diseases e) malocclusions and f) prosthodotic conditions. They were also 
interviewed to assess oral health-related quality of life using the CHILD-OIDP index and 
answered a questionnaire to assess oral behaviours and demographic status. Impact-Related 
Needs were assessed for five non-progressive dental conditions, from (b - f). Propensity- 
Related Needs were assessed for complex treatment such as orthodontic treatment as well 
as dental crowns.
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Results: Considering all five types of treatment for non-progressive dental conditions 
together, 98.8% of the sample had a Normative Treatment Need. Per 100 children with 
Normative Treatment Needs for any of the five treatment types, 40 children had Impact- 
Related Needs. The amount of needs decreased significantly using the socio-dental 
approach (p<0.001). As Impact-Related Needs can be further prioritised by the level of 
impacts, the amount of needs decreased more if children with low levels of impacts were 
excluded. For example, Impact-Related Needs referred to 29.6 children by excluding those 
with ‘very little’ impacts, and to 17.7 children by the further exclusion of those with Tittle’ 
impacts. The assessment of Propensity-Related Needs showed that a relatively low 
proportion of children had high or medium-high levels of propensity. For example, per 100 
children with Normative Needs for orthodontic treatment, 30.2 children had Impact-Related 
Needs; furthermore, only 2.7 children had high and medium-high Propensity-Related 
Needs. Per 100 children with Normative Needs for treating dental caries, 12.8 dental 
crowns were needed normatively. The assessment of Propensity-Related Needs showed that 
none of the normatively recommended dental crowns were in children with a high 
propensity. Only 5.0 dental crowns were in children with a medium-high level of 
propensity.
Conclusions: There was a big gap between dental needs assessed normatively and socio- 
dentally. The amount of need for dental care decreased significantly from Normative to 
Impact-Related Needs. Moreover, the number of normative treatment required decreased 
even more when Propensity-Related Needs were assessed. The socio-dental approach 
highlights not only the concept of oral health-related quality of life, but also a need for a 
broader type of dental care for meeting those in need
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A socio-dental method of estimating dental needs in children.
Sudaduang Gherunpong*, Georgios Tsakos, Aubrey Sheiham
Presentation: -
9th Annual Meeting of the European Association of Dental Public Health, Porto, 24th -  25th 
September 2004 (accepted).
OBJECTIVES: To estimate and compare Impact-Related Needs and Normative Needs of a 
group of Thai children.
BACKGROUND: Normative Needs refer to the clinical assessment only, do not include 
perceived needs or oral health-related quality of life (OHRQoL) of children.
METHODS: A cross-sectional study of all grade-6 children (11-12 years old) in an area of 
Suphan-buri province, Thailand. The sample (N= 1034) was dentally examined to assess 
their Normative Needs, and interviewed to assess oral impacts using the CHILD-OIDP 
index (Gherunpong et al., 2004). The integration o f oral impacts with Normative Needs was 
performed to generate Impact-Related Needs for treatments of non-progressive dental 
conditions. Impact-Related Needs were prioritised according to levels of impacts.
RESULTS: The prevalence of dental needs, normatively assessed was 98.8%. It decreased 
significantly to 39.5% using Impact-Related Needs (p<0.001, McNemar test). The 39.5% 
children with Impact-Related Needs were categorised by levels of impacts into 7.2% with 
severe, 10.3% with moderate and 22.0% with minor impacts.
CONCLUSIONS: A socio-dental approach markedly decreased the amount of dental need. 
Most of the socio-dental impacts were minor. Excluding the minor levels would further 
reduce the estimated need
